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BALL & ROLLER BEARINGS 


The only British manufacturer of all four 
basic bearing types, ball, cylindrical 


roller, taper roller and spherical roller 
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Bierrum and Partners Limited reports a big cut in costs, thanks to the high spe 

and economy of this versatile *seven-in-one excavator. The advanced desig 

of the “ BK-Fifty ’’, which is manufactured from specially selected steels under rigi 
supervision and inspection, ensures unmatched performance under widely varying conditioms 
and trouble-free operation over a long period of time. Write for Catalogue 104! 


*FACE SHOVEL * DRAG SHOVEL - SKIMMER - DRAG LIN) 
PILE DRIVER - GRABBING CRANE ~- LIFTING CRAN 


B LAW KN OX LTD e@ 90-94 BROMPTON ROAD, LONDON S.W.’ . 
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have been installed in industrial 
plants in all parts of the world, 
designed on the latest modern 
practice and suitable for 

high pressures and heavy 

duties. This design and manu- 
facturing experience which has 
contributed to some of 

the largest power 

stations in the country 

is at the disposal of any 

firm interested in 

steam generating plant. 

A recent installation 

is shown in the illustra- 

tion of the Water- 

Tube Boiler installed for 
Messrs. Caldwells Paper Mills 
Ltd., Inverkeithing, the capacity of 


which is 42,000 Ib. steam per hour. 


| Yorke, Guapman 
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All letters intended for insertion in ‘ The Engineer’ or containing questions should be 
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PUBLIC APPOINTMENTS 





UNIVERSITY OF BIRMINGHAM 





LEVERHULME RESEARCH FELLOWSHIP 
IN ENGINEERING PRODUCTION 





are invited for the LEVERHULME 

RESEARCH F FELLOWSHIP, tenable in the Depart- 

ment of E for two years, 

subiect to review at the end of the first year, ata 

salary of £1000 to £1500 per annum, depending upon 
oem. 

The Research 





Fellow would be pe sae to carry 
out research studies on basic skilled movement times, 
and candidates should be experienced industrial 
engineers or research workers = experience in this 
field, preferably holding an Honours Degree in 
Applied Science. 


sof three retereas 


"~ 
ao, 15, not later 


Applications, os | a —_ of 
age and experience, and 
should be sent, in ‘Eplcat 





aan 31 Then 1953. 
st 
“ C. G. BURTON, 
E9468 Secretary 





UNIVERSITY OF CAMBRIDGE 





FACULTY OF ENGINEERING 





UNIVERSITY LECTURER OR 
UNIVERSITY DEMONSTRATOR 





Applications are invited for a post of UNIVER- 
SITY LECTURER or UNIVERSITY DEMON- 
STRATOR. The duties of a University Lecturer 
or a Universi Sikes ove of pont wil depend ca spe aod 
ment to ei = post depend on age 

should have been engaged 
in engi 


neering. 
Cae 
imarily in Thermodynamics and Mechanical 
that the appointment will 
salaries, other 
and forms of application may be obtained 

= the Secretary of the — Committee, 
ineering Laboratory, Cambridge, to whom 
applications should be sent not later than 31st July, 
1953. E9420 








HEREFORDSHIRE EDUCATION 
COMMITTEE 





COLLEGE OF FURTHER EDUCATION, 
HEREFORD 





ASSISTANT FOR MACHINE SHOP 
ENGINEERING 





Applications are invited for Freee wm as 
ASSISTANT for Machine Shop Engineering with 
City and Guilds Courses and Workshop nus ua 
with National Certificate groups. Minimum 
cations, City and Guilds Full Technological t Ceri 
Grade “A” of the 

Establishments of Further Education, i.e., £415- 
£670, with appropriate allowances. 

aot forms and further particulars —_ 
lope) should be returned to the Principal, College ‘of 
Further Education, Newto Road, 

soon as possible. 








M. L. EDGE, 
Director of Education. 
County Offices, 
Bath Street, 
Hereford. E9459 


PUBLIC APPOINTMENTS 


COLLEGE OF TECHNOLOGY, 
BIRMINGHAM 








DEPARTMENT OF MECHANICAL 
ENGINEERING 





SENIOR LECTURER AND ASSISTANT 


GRADE “B” 
Applications are invited for the follo posts :— 
SENIOR LECTURER in the ion of 
the department. Candidates — Graduates 
who have had industrial and teaching experience 





some experience. 
The salary will be in accordance with the Burnham 


— Education) Scale for Senior Lecturers 
(men, £1040 by £25-£1190). 
ASSISTA GRADE “B” in the Production 


Engineering Section of the department. Candidates 
should have a degree or — qualification with 
industrial and teaching experi 

The salary will be in seven ith the Burnham 
(Further Education) Scale for Assistants Grade 
“B” (men, £490 by £25-£765), additional 


commencing salary 
made for teaching and —— industrial experience. 
persons d to take up 
duty on September Ist, 1953, or as soon afterwards 
as possible. 

Further particulars and form of application. may 
be pow oy from the Registrar, College of Tech- 
nology, Suffolk ‘Street, Birmingham, 1, on receipt 
envelope. m- 
- B forms should be returned to him not later 
than two weeks after the appearance of this adver- 


tisement. 
Cc. McCAW, 
Clerk to the Governing Body. 








E9491 





LONDON COUNTY COUNCIL 
SOUTH-EAST LONDON TECHNICAL 
COLLEGE 





LECTURERS 





South-East London Technical College, Mechanical 
Engineering Department, TWO LECTURERS for 
of machines to 
\ some engineering science 
and mathematics for Ord. Cert. courses. Salary 
— to £1088.—Application forms from Secretary at 
lege, Lewisham Way, S.E.4, for return by 14th 

we Bg (754) E9450 


NORTH WESTERN INDUSTRIAL 
ESTATES LIMITED 


APPOINTMENT OF GENERAL MANAGER 








Applications are invited from suitably qualified 
candidates for the post of GENERAL MANAGER 
of the North Western Indus Estates Limited. 
SN Sn hk ae 


and North East Lancashire "Development Areas 
for the construction and management of ong 
premises and industrial estates financed the 
Government under the Distribution of n. a. 
Acts, 1945 and 1950. 

The initial salary will be within the range of 
£1500-£1750, dependent on the qualific: tions and 
experience of the successful candies. The success- 


ful did. on taking up the appointment, will 








SURREY EDUCATION COMMITTEE 





KINGSTON-UPON-THAMES TECHNICAL 
COLLEGE, KINGSTON HALL ROAD, 
KINGSTON-UPON-THAMES 





LABORATORY T! TECHNICIAN 


Required as soon as + sendin LABORATORY 
TECHNICIAN, Engineering ay ae Duties 
include construction, maintenance and of 
electronic and electrical apparatus. Candidates 
must have experience in electrical work and have 
reached the standard ‘of the Ordinary National 
Certificate in Electrical Pr 
will be given to holders of a Higher National Certi- 
ficate or its equivalent. Salary scale : £375 by £15- 
£420 by £20-£440 p.a., plus Eondon Allowance. 

Coniitions of ay as for N.J.C. Award for 
Miscellaneous Classes of Officers, including super- 
— 

pplications, stating age, experience and quali- 

fications, should be addressed to the a as soon 
as possible. E9502 


PUNJAB COLLEGE OF 
ENGINEERING AND TECHNOLOGY 








PRINCIPAL 





Applications are invited for the post of PRIN- 

ore Punjab College of Engineering and Tech- 

Lahore (West Pakistan), on Rs.2500/-— 

(fixed) per month, plus £30 overseas pay, plus other 
allowances, on contract for five years. 

ifications : Thoroughly qualified mechanical 

electrical engineer, @ + ete | 

Creer Honea) 


Degree in 
M.LE.E. or M.LC.E., or OD tae igh 
distinction ; : m3... broad sympathies and 
several years’ 


in modern 
of engineering subjects 7 pee hes college admini- 
strative experience, and (iv) character, personality, 
administrative ability and power to control. 
Age between 45 and 55 years on 11th July, 1953. 
Upper age limit can be re! in exceptional cases. 
eee ly forms inable on request, 


should reach High Commissioner for Pakistan, 
eeu Square, London, S.W.1, by Ist = 


be required to join the company’s staff pension and 
life assurance scheme. 

Applications, stating age, education, present 
appointment and salary, and * full particulars 
of q tions, hy with the 
be forwarded to: 


N 
Limited, Derby House, Exchange Buildings, Chapel 
i . 3, SO as to reach him not later 
than 21st August, 1953. 


Envelopes should be endorsed “‘ General — 
4 





BRITISH ELECTRICITY AUTHORITY 





MIDLANDS DIVISION 





ENGINEERING DRAUGHTSMAN 





ENGINEERING DRAUGHTSMAN is required 
in — Mechanical Section of the Genera- 


cone superannuable tment, 
within Schedule D, Grade 6, "HSS to bse pe 
annum. 

A sound technical education and 


a _ N.J.B. service 


Apply on forms available from the Establishments 
Officer, 53, Wake Green Road, Moseley, — 
13, by ‘ist "August, 1953. 


MINISTRY OF AGRICULTURE 
AND FISHERIES 








DRAINAGE ENGINEERS 





DRAINAGE ENGINEERS.—Ministry of ty 
culture and Fisheries have temporary vacancies fi 
Assistant Drainage Engineers engaged on land 


ational Imack 
Street, London, S.W.1, quoting E148/53/A. 
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PUBLIC APPOINTMENTS 





GOVERNMENT OF QATAR 





STATE ENGINEER'S OFFICE, 
DOHA, GATAR, PERSIAN GULF 





APPOINTMENT OF DEVELOPMENT 
ENGINEER 


tions are invited from gentlemen of suitable 
qualibcaions and experience for the above appoint- 


mA ‘knowledge of the Middle East or Persian Gulf 
is an advantage. 

The duties Ee be 28 Gious under the dct 
supervision of the 


= at pr fn olay in the following 
Civil engineering. 
Architectural and building works. 
engineering. 


Water supply. 
Port 


(b) Control of od administrative side of the Engi- 
neering | a yo pe + supervision of 
of con’ — mot Gomamen, bills 
ties, measuring u — yments. 
) Material for . oon a. 


successful applicant will “ys a soo to 
take over the duties of the State Engineer in the event 
of sickness or 


leave. 
Applicants ya have had considerable experi- 
— = oe ee Soe ee eee oe 


Possess sound in the majority 
of spheres mentioned above. 

See Seem po taonere Goren of 32 ant 40, 
must be physicaily fit and should be able to speak 
—_, 





of quantities, 


pplications will be considered only from Cor- 
ate Members of the following professional 


The institution of Civil Engineers. 

The Institution of Mechanical 

The Institution of Electrical Engineers. 

The Institution of Municipal Engineers. 

The Royal Institute of British Architects. 

The salary offered is Rs. 2,500/— per Arabic month, 
tax free, payable in Qatar = (about per annum). 

Contracts offered are for five years, terminable by 
three months’ notice on either side. The first three 
months’ service is on probation. 


July 17, 1953 
PUBLIC APPOINTMENT) 












CENTRAL ELECTRICITY BOARD 











FEDERATION OF MA: Aya 












MECHANICAL AND ELE 
ENGINEERS 


TRICAL 












MECHANICAL ENGINEER | 
and ELECTRICAL ENGINEEF 
heed pen sounived by the 

ederation of Malaya. O). 
ment either (a) on agreement for 
prospect of permanenc 7 oe or we = < 
years with gratuity o 
&c., according to qualifications 4 1 experience j 
scale equivalent to £1197, rising to £2100, y. 
between £2 . 


year are payable 10 married men ac rdi 
and —". Free passa; 
full salary. 

ment at am te end o 


ecco 


wall Ea 
ON Of apngi 
Fee Years 

nitract for thy 
year, 
































vumnily of o! termi iati 
one year if so desi: 
ineer : Candidat: 
sound electrical and mechanical eng: 
and experience in the operation anc ; 
diesel alternator generating plant 0! up to 1000; 14 
units. 








Electrical Engineer (Generation) : Candid 
must have had sound training in mec’ nical engip 
ing, with experience in the operation Of mediyp 
sized electricity supply undertakings. They sho 
Possess a complete knowledge of th operation 

of water-tube boilers, steam tu; 


maintenance 
and high and low tension switch & r 
pe both eppcinements should prefe: 





Write to the aorag 4 Agents, 4, Mili 
S.W.1. State age, name in block le! fl a , 
fications and experience and quote reerence p 
against the post for which application is made, 





CIVIL SERVICE COMMISSION 
PROFESSIONAL ENGINEERS 


PROFESSIONAL ENGINEERS 


in 0 








Free furnished quarters Government ts. The Civil Service Cy 
tien Gun taeda - romero me be on for s invite applications for about 80 pe 
an initial separation from thelr families Yor a period able posts in a wi variety of mechanical and t 
of up to six — trical duties. Applications may 

The fi ided accepted up to » 1953, but an eat 

* ane on joliiig, teave and tarailanton. closing date may be 


ical attention. 
fire met pm og 
d) A car for official duties. 
earned at the rate of 90 days per year and 
ths’ service. 


The closing date for the receipt of applications is 
3ist August, 1953, 


H. T. ee. To. (B.Sc.Eng.), A.M.LC.E., 


to the Government of Qatar. 
Doha, Qatar, 


24th June, 1953. E9338 


Candidates must be under 35 on Ist January, 199 
with extension for regular service in H.M. Forces 
up to two years for permanent civil service, For 
Post Office must be at least 21, for the Mi 
of Supply and Ministry of Civil Aviation at leas} 
and for ea Nay teeny at least 25 on thatd 

te nenymg EX acs: mye must possess a Univer 
eg ge protestonal institution Mente 
institutions—Mech 


or 
B 


ae ey "cna, but without the spec 
qualifications, may be — For some p 

Associate Fellowship of the Royal Aeronauig 
Society or an Honours Degree in Physics will 








WHITE FISH AUTHORITY 





TORRY RESEARCH STATION 








The White Fish oo 
—T qualified ENGINE! 
staff — at the 
of Scient 


invite applications from 
— for an appointment 

—- Station 
an 


M or 
valent qualifications, aged not over 30 years. A 
cations would also be considered from men a 


of the fol ion, heat transfer, 
"Seating = ould be i ~.. i 
sa wi in with age, 

Sclow £550 for seoenly graduated man ing‘ 2 

Ww , for recently men, rising on a 
scale to £680, with good of ion toa 
higher salary scale rising to £1000. A contributory 
superannuation scheme is in 

iorms, on which app! should be made, 
can be obtained from the , White Fish 
Authority, a Hal to 
whom completed forms aes be returned 
later than 15th August, 1953 E9521 





CITY OF CHICHESTER 





WATER DEPARTMENT 





DEPUTY WATER ENGINEER AND 
MANAGER 


Applications are invited for the above appoint- 
yy TK 760, rising to £800 per annum, 


ce wile Paya Silat the information re- 
pet de beuiedl Aepeaiaans to be obtained 
rom Mr. A. N. Burgess, A.M.LC.E., peng bese 





Water Engineer and Manager, at the ad below, 
and must be delivered to the undersigned not later 
than 4th August, 1953. 
ERIC BANKS, 
: ‘Town Clerk. 
North Sireet, 
7th July, 1953. £9469 


ive salary scale (men in London) £62 
age 25) to £970. Starting salary according to ag 
to £875 at 34. Candidates entering below age 25 
start at salaries varying from £429 at age 21 to 
at age 24. Prospects of ion. Salaries of 
higher grades are £970-£1280 and £1331-i15) 
Somewhat lower for yy and AS the asa 
Further particulars ap tion forms f 
Civil Fp ry ve Scientific d 
Trinidad House, O! id Burlington Street, aa? 
quoting No. $85/53. 





YORKSHIRE OUSE RIVER BOARD 





ENGINEER’S DEPARTMENT 





APPOINTMENT OF ENGINEERING 
ASSISTANTS 












reneeieet ions are invited for two posts of ENG 
NG ASSISTANT, A.P.T. Grades V- 
Gast 5). 
The point of entry in the prescribed salary c 
will be dependent on qualifications and exp 
Applicants must pave passed Sections A, BandCt 
the examinations of the Institution of Civil Engines 
or other examination, and sho 
preferably ve had experience in the design and 
of earthworks, piling, bridges, slus 


Coadiiens a ssostenmens 8 and form of app 


tion may be obtained from Se ee 
One Rive eset 21, Park Square South, Leeds, 


. W. WELLS, B.Sc. mLCE. 


Engineer to he Bout 
July 1953. 





MINISTRY OF SUPPLY 





TECHNICIANS 
(TECHNICAL CLASS GRADE I!) 












Minis of Supply requires TECHNIC 
(Technical Class eee, ID in London, to assist 
procurement of : 2 LC. and electric trucks 
overhead cranes, and (ii) agers! machite 
and steam, mechanical food proce 
me Involves handling —— technical - 

specifications, and 
echnical data. 
Qualifications : British of British i 
nised on .N.C. or @ 
valent lant pureb 
(age 30)-£733. Posts 
rag for es 


forms i 
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British Internal Combustion Engine Research 
Association 





TuE second quinquennial luncheon to celebrate 
the tenth anniversary of the incorporation of the 
British Internal Combustion Engine Research 
Association was held at Claridge’s Hotel, London, 
on Friday, July 10th, and was attended by about 
eighty members and guests with the president, 
Viscount Falmouth, in the chair. Viscount 
Woolton, C.H., the Chancellor of the Duchy of 
Lancaster, was the guest of honour and proposed 
the toast of “‘ B.LC.E.R.A.” He stressed the 
expanding need for industrial research and 
praised the co-operative research in the internal 
r combustion engine industry. A great problem, 
_ = Lord Woolton said, was the adequate supply of 
scientists and the provision of sufficient facilities 
for their education, and he felt that every 
encouragement should be given to men to train 
s in technology and to go into industry and 
use the knowledge acquired. Scientists should 
be mobilised to our advantage, and Viscount 












oat Woolton suggested that our hope for increased 
and e production lay more in the greater use of brain 
ed power rather than muscle power. With this in 
- view he commended the Government policy of 


encouraging the work of research associations 
or jointly financed by the Government and industry. 
‘east Finally, he asserted that we lived by the industries 
hat d which we created and that a high and stable level 
of employment depended upon their develop- 

ment. Viscount Falmouth responded and paid 
BA tribute to the work, in the earlier years, of Mr. 
mberi Day and touched upon the claims of the gas 
ed turbine to supersede the compression engine 
Ne pa which he considered still had a long life. Export 
vill markets were becoming more competitive, which 
emphasised the need for greater research if our 
engineers were to keep ahead of others on the 


sf Continent, and he hoped that more support 
“ad would be forthcoming from the industry. Mr. 
tl H. N. G. Allen, the chairman of the council, 
i proposed “* The Guests.” 

ay Careers in Chemical Engineering 


THE Institution of Chemical Engineers has 
ARO just published a brochure entitled ‘“‘ Careers 
in Chemical Engineering” which is a short 
guide to the profession of chemical engineering 
and to the careers which it offers. The chemical 
G industry, which is at least 200 years old, is stated 
| to have built up its equipment by trial and error 
and to have acquired a vast store of practical 
Vy information concerning many processes. Rapid 
| developments and newly discovered principles 
= of chemical engineering were appreciated in 
nc other countries, but Britain, which had led the 
me world earlier, did not, according to the brochure, 
i? appreciate their value until the first world war 
, revealed that the old ways of working were 
pi outmoded. Following this lesson, the Institution 
os of Chemical Engineers was formed in 1922 to 
advance the profession and to set up proper 
ard standards of knowledge and experience by 
giving guidance in education and training. 
The brochure discusses what chemical | engineering 
really is and defines a chemical engineer as “a 
professional man experienced in the pai 
construction and operation of plant and works 
in which matter undergoes a change of state and 
uN composition.” Design, construction and opera- 
it tion are given as the three stages for the applica- 
tion of the skill of the chemical engineer and the 
brochure goes on to give an idea of the general 
distribution of chemical engineers in the fast- 
growing chemical industries. This is based upon 
a Ministry of Labour survey, and it is stated that 
50 per cent are engaged in chemical industry, 
15 per cent in chemical plant manufacture, 10 per 
cent in the oil industry, 8 per cent in the gas and 






* carbonyl. 
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also in the coal and steel industries, and some 
3 per cent in Government service. A final 
section of the brochure is concerned with methods 
of training and briefly discusses university, 
technical college and practical training, and and 
graduate courses. 


Dr. Ludwig Mond’s Laboratory 


Last Friday we were invited to see a model 
showing Dr. Ludwig Mond’s laboratory in 
Hampstead at the time of the discovery of nickel 
The model, which has been made by 
Mr. H. Broun-Morison for the Mond Nickel 
Company, Ltd., shows the laboratory on an 
evening in 1888, One of a series of experiments 
was in progress to discover why a carbon coating 
had developed on some nickel valves used in a 
plant for volatilising ammonium chloride at 
Mond’s chemical works. Earlier. investigations 
had suggested that carbon monoxide was 
responsible, and the effect of finely divided nickel 
at about 350 deg. Cent. in bringing about the 
decomposition of carbon monoxide into carbon 
dioxide and free carbon was being studied. In 
the apparatus on the bench, carbon monoxide 
was passed slowly over finely divided nickel 
within the tube, and, except when sampling 
for analysis, the gas was allowed to burn at the 
exit end of the tube. At the end of the day’s 
experiments, one of Mond’s collaborators had 
turned off the furnace burners prior to shutting 
down the apparatus. When the tube had cooled 
to about 100 deg. Cent. the characteristic blue 
flame of carbon monoxide was seen to change to 
yellow. As the temperature fell lower the flame 
became very luminous, and when the glass tube 
at the exit end was heated a metal mirror formed 
on it. This mirror proved to be nickel. The 
laboratory was in the grounds of Ludwig Mond’s 
house and, when told of the unexpected turn the 
experiment had taken, he came over to see for 
himself. This is the moment portrayed in the 
model. Examination showed that the gas con- 
taining the volatilised nickel was nickel carbonyl. 
Further experiments were made in an attempt to 
obtain similar compounds of iron and cobalt, 
but whilst iron carbonyl was obtained in minute 
amounts no trace of cobalt carbonyl could be 
detected. Some years later Mond did succeed in 
isolating carbonyls of cobalt, ruthenium and 
molybdenum, but the readiness of nickel to 
form a volatile carbonyl and his initial failure to 
obtain cobalt carbonyl showed Mond the way 
to a new process for producing pure nickel from 
the nickel-cobalt-copper-containing ores. 


Forest Products Research 


Tue work of the Forest Products Research 
Laboratory, at Princes Risborough, is reviewed 
in some detail in the annual report for 1952, 
which has just been published by H.M. Stationery 
Office. The report explains that, throughout the 
year, the testing and evaluation of tropical 
timbers, mainly Colonial, continued to be the 
laboratory’s major product. In many industries, 
notably furniture manufacture, building and 
heavy vehicle construction, these timbers are 
being used in place of the traditional European 
and North American species and, in consequence, 
the laboratory has been called upon to identify 
and provide information about many timbers 
not familiar to this country. During last year, 
a new wood bending laboratory was brought 
into use and routine bending tests were carried 
out on a number of tropical timbers. In this 
connection, the report records, there were requests 
from the boat-building industry for information 
on the most suitable technique to be employed in 
the making of laminated bends of large and some- 
times varying cross section, such as oat stems, 


hulls and frames. A provisional programme of 
tests has been prepared, and in the first instance 
it is Proposed to make up a few boat stems with 
a view to investigating the possibilities and 
limitations of various bending methods. It is 
stated that these stems will be used to determine 
the forces induced and the influence of mechanical 
restraint on the glue layers when they are 
immersed for a period in water. Another section 
of the report deals with the sawing and machining 
researches carried out at the laboratory, and 
there is also some account of the laboratory’s 
advisory work in woodworking. In addition, 
the report says that the subject of wood-waste 
utilisation has continued to receive attention, 
information having been sought on the collection 
and processing of sawdust and wood chips, the 
manufacture of wood flour, fuel briquettes and 
charcoal, and the design of furnaces for burning 
the various forms of waste. 


Road Research in 1952 


THE annual report of the Road Research 
Boardfand the Director of Road Research for 
the year 1952 has now been published by H.M. 
Stationery Office. In reviewing the programme 
of research carried out by the Road Research 
Laboratory, the Board points out in its report 
that recent cuts in expenditure and staff have 
resulted in a serious slowing down of the planned 
development of the laboratory’s work and have 
decreased the research effort. In the Board’s 
opinion, despite present conditions road research 
should be developed in accordance with its 
earlier plans, since it has already found that 
relatively small outlays on research on roads 
have saved many lives and millions of pounds a 
year. The Board does not consider that a reduc- 
tion in expenditure on investigations of road 
problems is, in fact, an economy, in view of the 
large sums involved in roads and road transport. 
It is noted that pedestrian casualties on the roads 
during 1952 showed a decrease of 9 per cent and 
pedestrian fatalities of 14 per cent, mainly due 
to the changes in pedestrian crossing regulations 
introduced in October, 1951, as a result of the 
laboratory’s work. Othér work in the traffic and 
safety division of the laboratory commented 
upon in the report includes further valuable 
information on vehicle lights and brakes. A new 
computing machine has been used to study the 
efficiency of traffic signals and the best setting 
of the light-changing mechanisms to reduce delay 
under various traffic conditions. The machine 
has been developed at the laboratory and it 
uses a tape punched in accordance with the actual 
traffic flow observed at a junction. The computer 
records the total delay caused to traffic using the 
junction under varying settings of the traffic 
signal changes. This new method of studying 
traffic behaviour at signals is quicker and cheaper 
than direct observation and gives more reliable 
results than theoretical methods. The materials 
and methods of construction division has carried 
out investigations on the stabilisation of soil with 
Portland cement for the construction of road 
bases, and has developed this method which is now 
recommended for housing estate roads; its 
cost is apparently about half as much as concrete 
construction. An experimental plant to study 
the performance of aggregate crushers has been 
installed at a quarry in Somerset, and a mech- 
anical auger for investigating subsoil conditions 
has been developed. Deficiencies in the riding 
quality of many machine-laid concrete roads 
have been investigated, further research on the 
use of adhesion agents for preventing the pre- 
mature failure of surface dressings in wet weather 
has been carried out, and further study of snow 
fences has been in progress. 
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Present-Day Locomotive Working 
in Great Britain’ 


No. IX.—THE “ KING ”’ CLASS 4-6-Os OF THE FORMER G.W.R.-—Part II 
( Concluded from page 36, July 10th ) 
By O. S. NOCK, B.Sc., M.I.C.E., M.I.Mech.E. 


At the time of its introduction, in 1927, the “* King” class was the most powerful 
express passenger locomotive in Great Britain. Since then several classes of 
“ Pacific”’ with large boilers have been put into service, though none having a 
nominal tractive effort greatly in excess of the “‘ Kings.” At the present time the 
working of the “* Kings,” with their narrow fireboxes, is of particular interest, and 
in this article the author analyses his post-war experiences, both in general 


travelling and on the footplate. 


Y footplate observations on “ King” 

class engines, since 1946, cover nine 
long-distance runs and include eight indi- 
vidual engines of the class. The following 
summary of the duties will give a good pre- 
liminary impression of the variety of work 
in which these observations were taken, and 
it may be noted that the aggregate net gain 
on schedule was 61 min on these nine runs. 
Most spectacular was that of engine No. 
6008 on the “Cornish Riviera Express,” 
when a net gain of 15 min was registered 
between Paddington and Plymouth. In 
contrast the runs on the Birmingham route 
do not, in their overall figures, give a true 
impression of the heavy work required for 
almost the entire journey. Before coming 
to detailed references to some of these trips 
a few general impressions may be set down. 
Except on run No. 9 the steaming was con- 
sistently good, even though coal varied con- 
siderably in quality. The various firemen, 
coming from Old Oak Common, Taunton, 
Exeter, Laira (Plymouth), or Stafford Road 
(Wolverhampton) maintained pressure very 
close to blowing off point for most of the 
journeys. Working in the traditional Great 
Western style, firing little and often, and 
raising the steel flap between each shovelful, 
they were all kept fairly busy. This tech- 
nique sometimes gives the impression that 
the firing rate is high, but on none of these 
runs did the consumption of coal much 
exceed 401b per mile. Every engine rode 
well, and there were some high speeds at 
times, particularly on runs 3 and 8. 

Run No. 9 was in some respects one of 
the most remarkable of all, in that the crew 
of No. 6029, running non-stop from Padding- 
ton to Plymouth, had to face the triple 
handicap of a furious westerly wind, which 
often caught the train heavily “on the 
quarter,” a layer of inferior coal which had 
been loaded on to the tender after the fire 
was made up, and a vacuum leak towards 
the rear of the train. The last-named dis- 
ability called for frequent use of the large 
ejector jet, to restore vacuum, and this 
naturally increased the steam and coal con- 
sumption considerably. I estimate that the 
large ejector jet was turned on for quite 
half the total journey time. Yet, despite 
these handicaps, and time lost due to four 
out-of-course checks, the train would have 
arrived punctually in Plymouth but for a 
final signal check at Lipson Junction. Con- 
stantly as the crew worked against their 
difficulties on this journey, they could not 
have achieved such success without a grand 
engine, which was doing the work with 





* Previous articles in this series were : No. 1, “ The L.N.E.R. 
2-6-2 ‘ Green Arrow ” Class,”” October 11, 1946 ; oe 
an 


L.M.S.R. ‘ Coronation * Class ‘ Pacifics,’* December 
1946 ; No. Ill. “ The G.W.R. Oil-Fired 4-6-0s,” February 6 


11, 18 and 25, 1949: No. V, “ The Region ‘ Castle 
” April 20 and 27, 1951: No. VI,“ Results from the 
jas’ April 4, 1952 ; No. VI * Paci 


on the East Coast 


; y , “ The Gresley * Pacifics ’ 
Route.” July 18 and 25. 1952. No. VIII, 
“The Thompson of the Former 


and 
L.N.E.R.,” May 29 and June 5, 1953 





economy, and which, in spite of all hindrances 
enabled us to pass Newton Abbot (193-6 
miles) in 2033 min, or 199} min net, before 
the exceptional gradients of the South Devon 
lowered this intermediate average speed of 
58-3 m.p.h. to an overall average of 54-2 
m.p.h. on arrival at Plymouth. 

The performance of the engine in these 
adverse conditions, and more particularly 
the steaming of the boiler with its narrow 
firebox, became of enhanced interest to me 
when, about a month later, I had occasion 
to ride on a wide firebox engine with over 
40 square feet of grate area, and using a 
high degree of superheat, and once again 
adverse conditions led to difficulty with the 
steaming. The latter engine had a rather 
easier task than that of No. 6029 on the 
“Cornish Riviera Express,” having a total 
run of less than 150 miles, an identical load, 
and a route of fairly easy grading. The 
booked average speed was 564 m.p.h., 
against 584 m.p.h. of the Western Region 
train to passing Exeter; but, like the 
“ King,” the wide firebox engine had a 
margin in hand for recovery of lost time 
and despite the deficiency in pressure— 
often less than 200 Ib per square inch on a 
250 Ib engine—regained 8 min on its schedule. 
On both occasions an inspector was on the 
footplate, and the firing was carefully and 
intelligently done, yet the wide firebox engine 
appeared no better than the narrow in 
combating the malady of indifferent coal. 


PADDINGTON-BIRMINGHAM 


To those who remember the brilliant 
“two-hour” schedules of the inter-war 
years, when locomotives of the “ King” 
class took loads of 430 tons out of Paddington 
to run to Leamington Spa non-stop in 
90 min (87-3 miles), the overall timings of 
trains like the present-day 11.10 a.m. and 
6.10 p.m. from Paddington, as exemplified 
in runs 5 and 6, may, at first sight, seem very 
poor. There has, however, been a consider- 
able change in traffic requirements over this 
route. On the evening I rode with the 
6.10 p.m. on the high superheat engine 
No. 6023, “* King Edward II,” large numbers 
of passengers joined the train at Bicester 
and Banbury, and station stops of 3 min and 
7 min are scheduled. In the inter-war 
years the train picked up no traffic at these 
stations ; instead, coaches were slipped, so 
that the original load of some 430 tons was 
reduced thereby to 400 tons after passing 
Bicester and 330 tons after Banbury. Now 
the full load is conveyed through to Wolver- 
hampton and the fourteen coaches were 
filled to capacity north of Banbury. With 
515 tons behind the tender the train is a 
very different proposition to the inter-war 
“ flyer.” On this trip of 1952 the main 
valve of the regulator was open—mostly 
fully open, too—for 92 min out of the total 
journey time of 159 min. The following 
calculations of drawbar horsepower under 
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various conditions indicates something of 
the work involved :— 


Speed, Cut-off, per cent Calculated 
m.p.h. (reverser reading), corrected fo” 
regulator fully open gradient 
es sini: Paget BR ent laae eat reas: 114 
OE aot was caked 460. IE Aue: ane’ anh. one. 1400 
RE PR Se ae kt 
GB scccitiece rks CUE Venn shaky, Vette aa 1568 


During the 92 min that the main regulato; 
was open speed averaged 42 m.p.h. in the 
aggregate, but while this may not appear high 
the greater part of the time was spent either 
in accelerating from intermediate stops, of 
in taking the heavy adverse stretches, as 
from Warwick to Knowle. But for this 
lengthy period of the run the locoinotiye 
was developing considerably more than 
1000 d.h.p. The steaming was consistently 
good throughout. Twice I noted that 
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Fig. 3—Leamington to Knowle 


pressure fell to 235 1b per square inch for 
periods of about 1 min in each case ; other- 
wise the needle was comfcrtably maintained 
between 240 lb and 250 1b per square inch 
for the entire journey. For a job requiring 
such heavy and fluctuating demands the 
water consumption of only 35 gallons per 
mile was excellent, and may be due in part 
to the use of high-degree superheating. All 
the starts from rest were very clearly made, 
though the engine did slip once on leaving 
Banbury, where it was raining. Usually the 
driver opened out quickly to full regulator, 
and reduced cut-off step by step till he was 
back to 25 per cent in about 1} min to 2 min 
after starting. The accompanying diagram, 
Fig. 3, shows the running north of Leaming- 
ton in detail, and is a typical example of the 
heavy intermittent effort required on this 
run. Although there is half a mile of favour- 
able gradient soon after leaving Leamington 
it was certainly very smart work to pass 
Hatton (6:2 miles) in 9} min from rest, 
with such a gradient as that from Warwick 
to be climbed intermediately. 

The same driver, Griffiths, of Stafford Road 
shed, made another good run on _ the 
11.10 a.m. train with a low superheat engine, 
No. 6004, and a load of 455 tons (run No. 5 
in Table V). The booked time to Birmingham 
was 12min less than with the 6.10 p.m. 
train, and the total booked running time 
showed an average speed of 48-4 m.p.h. 
Again the demands of the schedule necessi- 
tated liberal use of the main regulator valve 
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fully open, but although the engine was 
excellently fired the water consumption was 
rather higher than on the 6.10 p.m. trip, 
40 gallons per mile. In the reverse direction, 
the 9 a.m. express from Birmingham is 
ysually an easy duty even though the schedule 
has been cut by 10min since run No. 7 
was made. On the occasion of this latter 
run, however, on a Saturday morning in 
early summer, we took a load of fourteen 
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experienced in the approach to London. 
Nevertheless, Paddington was reached in 
precisely the 109 min scheduled for the 87-3 
miles from Leamington. Net time was 
102 min, an average speed of 51-4 m.p.h. 
This engine also was expertly driven and 
fired, and the water consumption from Bir- 
mingham to Paddington averaged no more 
than 31 gallons per mile. The driver and 
fireman were S. Hunter and S. Elwin, of 
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mostly with no more than the first valve of 
the regulator open, and the wind handi- 
capped us on the last of the three runs 
especially at speeds exceeding 70 m.p.h. 
It was also on the adverse stretch into the 
Mendip country that engine No. 6029 suffered 
most from low steam pressure ; at Brewham 
summit the gauge showed only 200 lb per 
square inch, and the driver had not opened 
out beyond 15 per cent cut-off to take the 


TaBLe V.—Footplate Observations of “ King ”’ Class Locomotives 


























| | | 
Gross | Length | No.of | Booked | Booked | Booked | Net | Water con- 
Run Route ae Bagies tons | | booked total running average | No. of running sumption, 
No. 0. behind | trip, stops time, time, speeds, | checks time, gallons 
tender miles | min | min m.p.h. | min | per mile 
| | Paddington-Newton Abbot... ... «| 6025 sos | 193-6 | 4 | A a ae 6 eS Sse hee 
2 Paddington-Plymouth ... ... .., 0... | 60228 { 34 | 298-5 2 | 270 29 | $22 1 ae 32 
eee oe i le rere a 
5 Paddington-Wolver MOM ase ore cee oval 6004 455 123-0 | 3 | 172 } 156 47-3 6 150 40 
6 | Paddington-Birmingham ... ... ... ... .... 6023* | 515 110-6 3 | 159 145 45-8 5 | 144 35 
7 | Birmingham-Paddington 1... ... ‘| 6005 110-6 | 1 ee ee 48-8 3 129 31 
8 | Paddington-Plymouth... |. ... |. ... ...| 6008 3 225-3 | Nil | 255 255 53-1 6 | 240 364 
9 | Paddington-Plymouth ... ... ... ... «2. «| 6029 400 | ss | pmol] ms 255 53-1 5 eo ees ee 
+ | j | | | 
i | pls | | | 
* High superheat engine. + Load from Exeter. { Load from Heywood Road Junction (94-6 miles). § Vacuum leak on train. Big ejector on frequently. 
coaches, scaling with passengers and luggage Stafford Road shed, and on all the trips last 2 miles at 1 in 108. Speed fell to a 


some 495 tons behind the tender. This was 
handled with easy competence, and proved 
one of the most economical runs of the whole 
collection. 

The opening run to Leamington, where 
the tendency of the road is in favour of the 
engine, was made in 26} min for the 23-3 
miles, maximum speed 694 m.p.h. On 
leaving Leamington, however, on the non- 
stop run to Paddington excellent work was 
done, as shown in the accompanying diagram, 
Fig. 4. At 44 m.p.h. sustained on a gradient 
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Main regulator three-quarters full; boiler pressure 238 ib to 
245 lb per square inch ; engine No. 6005, load 495 tons. 


Fig. 4—Leamington to Fenny Compton 


of | in 187, the drawbar horsepower works 
out at 1350. Again the start from Leaming- 
ton was very brisk and confident, and 
Southam Road (6-1 miles) was passed in 
exactly 10min from rest. After passing 
Fenny Compton no more than 15 per cent 
cut-off was needed for the entire journey, 
and this took the heavy train over the hills 
and dales with variations of 67 m.p.h. before 
easing through Banbury, 44 m.p.h. at Ardley 
Tunnel, 75 m.p.h. at Blackthorn and 414 
m.p.h. at Saunderton summit after 6 miles of 
ascent, varying from 1 in 200 to 1 in 167. 
High Wycombe (60-7 miles) was passed in 
exactly 70min, but signal delays were 








mentioned over the Birmingham route 
Inspector Balmond, of Swindon, rode on the 
footplate. e 

On these Birmingham journeys the loco- 
motives were making round trips of 246 miles 
from Wolverhampton to Paddington and 
back. In the case of the 11.10 a.m. the turn- 
round time in London is no more than 
65 min, but otherwise there is an ample 
margin. Working over the West of England 
line is rather more exacting, as in all cases 
the engines work through over the 225-5 
miles from Paddington to Plymouth, and 
in some over the longer route to Plymouth 
via Bristol. It is not unusual for one “ King” 
class engine to work the 7.15 a.m. from 
Plymouth to Paddington, due 12.15 p.m., 
and return on the 6.30 p.m. (via Bristol), 
while another duty sometimes worked is 
the 2.30 ‘‘ Newspaper Express” to Bristol, 
the 7.45 a.m. express Bristol to Paddington, 
and then the 3.30 or 5.30 p.m. express to 
Plymouth. 


PADDINGTON—PLYMOUTH 


The runs 2, 8 and 9 all had some highly 
interesting features, in working some of the 
fastest booked runs in the country to-day. 
Summarised details of the performance 


minimum of 454 m.p.h. at this point, whereas 
the speeds of engines No. 6022 and 6008 
were 53 and 584 m.p.h. respectively. But 
by careful mixing of coal, periodic dressing 
of the fire, and the normal characteristic 
of the “ King” class boiler to steam very 
freely, the situation on engine No. 6029 was 
pulled round remarkably well, and by the 
time Creech Junction was passed pressure 
was steady at 240 lb to 245lb per square 
inch, and we had a full glass of water. 

The qualities of engine and crew needed 
in working a train such as the “ Cornish 
Riviera Express ’’ were brought home forcibly 
on a run like this. On the earlier trip with 
engine No. 6008 it seemed almost “ too easy,” 
with a load no greater than 385 tons. But 
with No. 6029, on passing Taunton, we had 
been on the road for two and a half gruelling 
hours ; another 63 miles of very difficult 
road lay ahead of us—one and three-quarter 
hours’ travelling time—and the entire run 
to Plymouth had to be made non-stop. The 
performance of the engine was admirable, 
and no more clearly shown than during the 
ascent from Taunton to Whiteball Tunnel. 
The comparison between No. 6029, on which 
the steaming was having to be carefully 
watched, due to indifferent coal, and No. 6008 




















TaBLe VI 
Run reference number ... 0.0.0.0 15 00 ses 2 8 | 9 
Trains... 3.30 p.m. Cornish Riviera Cornish Riviera 
Engine number ma io. gat, eet eee ae 6022* 60 
IE le bias" kubil Mud cans’ aks" 5 apne” sea “ King Edward III” “King James II” “ King Edward VIII” 
Load, tons : 

To Heywood UD nce Medi as | aed 450 425 400 
I ed Six 2 Gad. es eee owe | 375 355 360 
aia cae on) non” age odes: php. as Fine, light breeze Fine, calm Westerly gale 

Total time to Taunton, min ... ... 2... 0. 1463+ 146t 1483 
EC se Ss) wae \ dans nan 144} 1364 144; 

Net average speeds : 
Reading-Savernake, 34-1 miles... ... ... ... 56-8 55:7 56-8 
Savernake-Fairwood Junction, miles 69-5 69-8 67-2 
Fairwood-Brewham Box, 11-3 miles ... ... 60-0 63-1 56-5 
wham-Creech Junction, 32 miles ... ... | 62-0 68-2 65-6 
Water consumption, gallons per mile ... ... ... | 34-0 38-0 37°5 
| 








* High superheat engine. + To booked stop in station. { Passing time at 60-65 m.p.h. 


between Paddington and Taunton, 142-7 
miles, are given in Table VI. 

On run No, 2 the train was well on time 
throughout, and speed over the favourable 
length from Brewham signalbox onwards 
was moderate. Speeds on the long gradual 
rise from Reading to Savernake were all 
good, especially on No. 9 run, where the crew 
were working closely together to keep steam 
pressure above 200 lb per square inch. The 
downhill running from Savernake was made 


was instructive. The runs over this part of 
the line are shown in diagrammatic form in 
Fig. 5. No. 6008 was steaming freely, and 
we had between 2301b and 2401b on the 
gauge throughout the ascent, and Taunton 
was passed at high speed. With No. 6029 
we had 240 lb on passing Taunton, but the 
blower was put on after Norton Fitzwarren 
the “long poker” was used, and although 
after an intermediate fall to 220 lb we entered 
the tunnel with 240 Ib on the gauge, it was 
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at the expense of a lowered water level in 
the boiler. Cut-off was advanced from 15 
to 18 per cent at Poole Siding, and no further 
opening out was necessary. With No. 6008 
an increase from 15 to 18 per cent again 
near Poole Siding took us through Wellington 
so fast that the driver reduced afterwards, 
as a permanent way slack was in operation 
through the tunnel. On this trip with No. 
6008 the average drawbar horsepower 
between Norton Fitzwarren and Wellington 
was roughly 1730. The regulator was opened 
to the full at Creech Junction, whereas on 
No. 6029 the main valve was only just open 
at this point, and a wider opening was not 
used until after passing Norton Fitzwarren. 
On the descent to Exeter both engines were 
run under easy steam, and at the conclusion 
of the high-speed part of the journey the 
summaries were as follows :— 





6029 
“ King Edward VIII” 


178 min 


“King James II” 
178 min 











176 min 5 sec 
dies sae “Gnd 166 min 
Net average speed ... 62-8 m.p.h. 











The crew of engine No. 6029 had done 
extraordinarily well in face of the difficulties 
constantly with us on that trip. ' 

On the same graph (Fig. 5) is plotted the 
fast ascent made by the high superheat engine 
No. 6022 starting from rest from Taunton 
with a load slightly greater than that on either 
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Fig. 5—Creech Junction to Whiteball Signal Box 


of the non-stopping trains—375 tons, against 
355-360 tons. The engine was worked con- 
siderably harder, with a cut-off of 20 per 
cent, from Norton Fitzwarren to near 
Wellington ; 25 per cent from there, and 30 
per cent up the last mile to Whiteball Tunnel. 
From Exeter, after a station stop at which 
shed staff helped to get coal forward, engine 
No. 6022 went forward on the non-stop run 
of 52 miles to Plymouth with a load of no 
more than 250 tons ; the task of her engine- 
men was relatively easy, compared to the 
** Cornish Riviera ” crews, which were run- 
ning non-stop from Paddington, and con- 
veying loads of 355 and 360 tons. Over the 
exceptionally severe gradients of the South 
Devon line the maximum tare load allowed 
to a “King” class locomotive unassisted 
is 360 tons, so with our train loads of 335 tons 
tare we were. approaching the limit in both 
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Fig. 6—‘‘ King Henry V ”’ on 8.30 oie Plymouth to Paddington 


cases. Fortunately, the level stretch of 20 
miles from Exeter to Newton Abbot affords 
some respite, as speed is limited for much of 
this length due to curvature along the sea wall. 

The Rattery incline is the most trying 
stretch of the line west of Newton Abbot. 
From Totnes station, there is a mile graded 
at 1 in 66-71, followed by nearly 2 miles at 
] in 50 ; this then eases to about 1 in 90 for 
the last 14 miles to Rattery signalbox. The 
gradient cannot be rushed due to a speed 
restriction almost at the foot, and the two 
engines with the ten-coach trains passed 
Totnes at 47 m.p.h. (by No. 6008) and 514 
m.p.h. (by No. 6029). With everything going 
very smoothly the former engine climbed the 
gradient with easy competence ; the driver 
did not advance beyond 30 per cent cut-off, 
and the lowest speed was 184 m.p.h. Boiler 
pressure and water level were comfortably 
maintained. On the second run care was 
taken to build up pressure by Totnes, and 
to have a full boiler ; but the coal was still 
inclined to give trouble, and pressure was 
only held at 2301b to 2401b during the 
heaviest part of the ascent by turning off 
the injector. The driver used 35 per cent 
cut-off as a maximum, however, and speed 
fell at one point to 17 m.p.h. No more than 
30 sec were dropped on the point-to-point 
allowance of 10 min from Totnes to Rattery 
(4-5 miles), and this was recovered later. 
The high superheat engine No. 6022, with 
100 tons less load, climbed from Totnes to 
Rattery in the fast time of 6? min, with no 
lower speed than 344 m.p.h., from an initial 


speed of only 474 m.p.h. 


CONCLUSIONS 


Summary details of the two “ Cornish 
Riviera” runs given in Table V may be 
recapitulated here. Engine 6008 completed 
the run nearly 4 min early, after a series of 
delays costing 11 min in running: a net 
time of 240 min for the journey of 225-5 
miles. Engine 6029 arrived 1 min late after 
7 min delays from signal and engineering 
causes. On this latter basis the net running 
time was 249 min, but this takes no account 
of the adverse gale of wind, the vacuum leak 
and the indifferent coal. The water con- 
sumptions indicated were 364 gallons per 
mile with No. 6008, and 38 gallons with 
No. 6029. With No. 6022, the lighter load 


from Exeter, the consumption was 32 gallons 
per mile. On each of these West of England 
journeys Inspector C. Pullen, of Swindon, 
rode with me on the footplate, and the 
enginemen concerned were : 


Engine... ... sng’ Sen.’ bed 600s... . 6029 
Driver ... ... SS ee See Shepherd 
Fireman Preston... ... Courtney... ... Phili 
Depot .. MOORE «2 esd es iy ee Old 


I may have been fortunate in the journeys 
I have made as a passenger behind “ King” 
class engines, though none were special 
occasions. The record of no more than 4 min 
booked against engines, in a total of nearly 
8100 miles of travel, on sixty-nine different 
runs is, in my view, a highly commendable 
one, and while there was also one complete 
failure, this mishap took place in such excep- 
tional conditions as to cast little, if any, 
reflection upon the reliability of the class as 
a whole. On the footplate every engine of 
which I had experience rode well, with an 
easy buoyancy and sweet action at the fore 
end. High mileage since general overhaul 
did not appear to make much difference to 
performance generally, and engine No. 6008, 
which made the spectacular run on the 
“‘ Cornish Riviera Express,” had been fifteen 
months out of shops at the time. This is, 
of course, a tribute to the accuracy of con- 
struction and repair at Swindon works, 
where the optical alignment of frames, 
cylinder centre lines and horn guides is used. 

The high superheat boiler fitted to engine 
No. 6022 in 1947 and similar ones fitted 
subsequently to other engines of the class do 
not, I understand, represent the ultimate 
development of this famous class. With the 
experience gained in recent tests on the 
Swindon stationary plant with other loco- 
motives some experimental modifications 
have been made to the front-end arrange- 
ments on certain “King” class engines ; 
they have given very promising results in 
general road service. Full dress trials have 
been carried out on the stationary plant with 
engine No. 6001, and they have been followed 
by controlled road tests between Reading and 
Stoke Gifford ; loads up to a maximum of 
25 corridor coaches have been hauled, and 
some high-speed running has been made with 
the heaviest of these test trains. It would 


appear that the high capacity of the original 
design has been considerably enhanced by 
these front-end modifications. 
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A Small Close-Regulation Alternator 


The alternator described here has been developed by The British Thomson-Houston 
Company, Ltd., Rugby, and is known as the “‘ Stavolt.” At rated speed it maintains 
an output voltage within +-5 per cent of the rated voltage over a range of load 
current from no-load to full-load at any power factor from unity to 0-8 lagging. 
The alternator, which is self-excited, does not incorporate an automatic voltage 
regulator, and a field rheostat is not required. 


HE “ Stavolt ” machine has been designed 

to meet the demand for a simple, low-cost, 
enginc-driven alternator suitable for small 
power isolated a.c. generating plant, such as 
is required on farms remote from a public 
electricity supply. In the design emphasis 
has been placed on extreme simplicity and 
reliability consistent with a performance 
which is quite adequate for the purpose in 
view. 

In construction the “ Stavolt ” alternator 
is a rotating armature machine in which the 
armature carries two separate windings. 
They are, first, the a.c. winding, which 
occupies the lower portion of the slots and 
is connected to sliprings mounted on a shaft 
extension at the non-drive end, and a smaller 
winding connected to a commutator (see 
Fig. 1). The output current is taken from 
the sliprings and the exciting current from 
the commutator, the d.c. brushes being 
connected directly to the field winding. The 
stationary field system consists of a cast iron 
frame which carries slotted laminations, and 
the field winding, in the slots, takes the form 
of a distributed lap winding like that of an 
induction motor. The commutator is located 
inside the endshield at the driving end—an 
arrangement which endows the alternator 
with a more symmetrical appearance than 
if it were at the non-drive end (see Fig. 2). 

The terminal voltage characteristics of the 
alternator at rated speed and varying load 
conditions are shown in Figs. 3 and 4. 


less than those with three-phase loads ; the 
reason for tliis phenomenon is explained later. 

Since the alternator is basically a constant 
“volts per c.p.s.” machine, the voltage 
depends on the speed, and, hence, the 
resultant voltage char- 
acteristic depends on 
the governor charac- 
teristic when the alter- 
nator is engine driven. 
According to B.S.S. 
649, the speed droop 
of an engine when 
driving an _ isolated 
electrical machine 
should not exceed 4 
per cent. 

The excellence of the 
unity power factor 
characteristic — taking 
into account the speed 
droop with load— 
renders this alternator 
particularly well suited 
for a_ lighting or 
domestic load. Even 
when supplying motors 
simultaneously the 
voltage droop is within 
the statutory limits of variation which are 
permitted on a public supply system. 

The windings and internal connections 
of the alternator are shown diagrammatically 
in Fig. 5, which shows the simplicity of the 


- 
- 


Fig. 2—The 





Fig. 1—Armature of ‘‘ Stavolt ’’ Alternator 


In Fig. 3 the curves show the line voltage 
for balanced three-phase loads at unity and 
0-8 power factors. It will be seen that for 
unity power factor loads the voltage is prac- 
tically constant up to half-load and that the 
droop at full load is little more than 10V. 
For loads at 0-8 power factor the droop at 
full load is little more than 30V. In Fig. 4 
the curves’ show the corresponding charac- 
teristics for single-phase loads connected 
alternatively between two lines and between 
one line and neutral. It will be noticed that 
in each case the relative voltage droops are 





* Motor engineering department, British Thomson-Houston 
Company, Ltd. 





machine. The a.c. rotor winding is shown 
as a star-connected winding, with the neutral 
brought out to a fourth ring, but in practice 
all six-phase ends are brought out through 
the shaft hole, thus enabling the machine 
to be delta connected if required. The field 
has a delta-connected lap winding with two 
of the terminals joined to form one of the 
two main terminals. This has the effect of 
short circuiting the winding along an axis 
electrically at right angles with the magnetis- 
ing axis of the winding. Delta connection 
is preferable to star for a three-phase winding 
with two terminals joined, because heating 
of the winding is more uniform with the 
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former than with the latter mode of connection. 

The inherently close voltage regulation 
characteristic of the alternator resides mainly 
in the design of the magnetic circuit. The 
part of the rotor core beneath the slots (see 
Fig. 6) is so designed as to be highly saturated 
under all conditions of load. The spokes 
connecting the inner and outer portions of 
the core are also highly saturated, and this 
fact, in conjunction with an adequate amount 
of iron for the inner portion of the core, 
ensures that the latter cannot itself become 
saturated ; consequently, flux is not forced 
into the shaft. 

It will be appreciated that in a machine 
whose characteristics depend on iron in a 
highly saturated condition the characteristics 





** Stavolt ’’ Close-Regulation Alternator 


of the iron itself are of vital importance. 
It is fortunate that, in the case of electrical 
sheet steel containing a moderate percentage 
of silicon and known as “ medium resist- 
ance,” the value of flux density corrésponding 
to a given value of magnetising force well 
beyond the knee of the B-H curve is usually 
well within limits of +1 per cent of the 
average for a large number of samples. In 
order to utilise effectively this property of 
the steel it is essential that the laminations 
should be accurately made and that the 
assembled core should contain a definite 
quantity of steel. The company’s standard 
practice in the production of laminaticas 
is such that nothing more than -the usual 
precautions concerning die setting is required. 
The laminations are annealed after notching, 
however, to restore the magnetic charac- 
teristics which may have been. affected by 
the operation. Finally, the core is assembled 
by weight and not by depth of stacking. 

A close study of the magnetic circuit, 
with the object of securing the greatest 
possible constancy of the generated e.m.f., 
shows that the rotor core of a rotating 
armature machine is the best part of the 
circuit to saturate, and that in each of the 
remaining parts no more than slight satura- 
tion should be permitted. Because of the 
high magnetising force acting on the rotor 
core a part of the flux entering the rotor 
from the stator is inevitably forced out of 
the core into the adjacent parallel air paths. 
Under normal working conditions this flux 
amounts to about 8 per cent of the total flux 
entering the rotor, and it contributes to the 
generated e.m.f. This air path flux detracts 
somewhat from the constancy of the e.m.f., 
and the design is such as to keep it to a 
minimum. For example, the radial depth 
of the air ducts in the rotor is made large, 
and non-magnetic winding supports are 
used. The use of a damper to confine the 
flux to the core is not profitable since at such 
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high magnetising forces the loss involved is 
excessive. 

A possible method of minimising the 
effect of this air path flux is to employ a 
Gramme ring armature winding on a core 
which is mounted on a non-magnetic spider. 
This arrangement, however, is not sufficiently 
economical to be a practical alternative. A 
Gramme ring winding is costly, and its 
efficiency is lower than that of a drum winding 


Volts 


20 40 60 80 
Per Cent Full Load Line Current 


Four pole, 6-25kVA, 0-8 p.f., 240/415V, 1500 r.p.m. 50 c/s. 
Fig. 3—Voltage Characteristics of Close-Regulation Alternator on 
Balanced Three-phase Loads 


in the case of machines having normal ratios 
of core length to pole pitch. This ratio is 
made high for the “ Stavolt” alternator, 
to keep down the proportion of end air path 
flux. Moreover, with the Gramme ring 
winding, the air path flux contributes nothing 
to the e.m.f., although it has to be carried 
by the remainder of the magnetic circuit. 

The stator portion of the magnetic circuit 
must be designed to carry the leakage flux, 
which by-passes the rotor, in addition to 
the working flux; this leakage flux may 


Field Armature Windings 
Winding D.C. 





Fig. 5—Connections of Close-Regulation Alternator 


amount to 15 to 20 per cent of the working 
flux. Fortunately, the cast iron frame can 
be effectively used to form part of the 
“yoke” ; in addition, solid steel core end 
support rings can be incorporated if necessary. 

It is interesting to note that in the 
“ Stavolt” alternator the leakage flux is 
fully established at no-load, unlike that in 
the induction motor which is present only 
on load. The effect of zero power factor 
lagging current in the armature winding is 
to make no difference to the leakage flux 
except to reduce progressively towards the 
armature core the small portion of it which is 
partly linked with the a.c. winding. 

Because of the high saturation of the 
armature core the synchronous reactance 
of the alternator under normal working 
conditions is very low, being less than 0-1 per 
unit. If the excitation is reduced until 
saturation disappears, however, the syn- 
chronous reactance rises to as much as 1-6 
per unit ; this rise is because the air gap is 
smaller than that of a salient pole machine, 
although not quite as small as the gap of an 
induction motor. 

From the point of view of securing the 
smallest armature core loss and of avoiding 
stray fluxes external to the frame, the rotating 
armature machine is much superior to the 
rotating field machine when the armature 
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core is highly saturated. This is because 
the amount of iron in a rotor core is very 
much less than that in an equivalent stator 
core, and the stray flux is mainly confined 
within the inner radius of the core. 

An advantage of the smooth core con- 
struction is that when the flux is “ dragged ” 
forward from the excitation axis by the 
armature reaction, it does not suffer distor- 
tion or weakening owing to a change of air 


Line to Line 


Volts 


I 140 20 


gap reluctance such as would occur in a 
salient pole machine. This property also 
assists in maintaining the close regulation 
characteristic. In addition, the waveform 
which is practically sinusoidal is as good on 
load as at no-load for loads which normally 
accept a sinusoidal current. 

By setting the d.c. brushgear forward from 
neutral (about 30 deg. electrical is suitable) 
a compounding effect is secured which is 
most pronounced at unity power factor and 
which falls off with decrease of power 

factor to nothing at 


ae zero lagging power 
Terminals factor. At unity and 
high power factors 


the armature reaction 
has a major com- 
ponent acting § in 
lagging space quad- 
rature with the field 
ampere-turns which 
causes the resultant 
ampere-turns and, 
hence, the flux, to move 
forward from the field winding axis with load. 
Thus, with forward shift of the brushgear the 
direct current e.m.f. increases with load at 
high power factor. At zero lagging power 
factor the armature reaction is in space phase 
opposition to the field ampere-turns and hence, 
there is no shift forward of the flux with load. 





Fig. 6—Armature Stampings for ‘‘ Stavolt ’’ 
Alternator 





Line to Neutral 


July 17, 1953 


The simplified vector diagrams shown jp 
Fig. 7 illustrate this effect ; each diagram 
is a time-phase diagram for full-load congj. 
tions in any one phase of the a.c. winding 
In each diagram Xp represents the excitation 
(field) ampere-turns, X4 the armature ampere. 
turns (armature reaction), and YX» the 
resultant ampere-turns which produce the 
useful flux ® ; the flux generates the ciectro. 
motive force £, in lagging quadrature ‘vith o, 





49 60 100 120 140 
Per Cent Full Load Line Current 


Four pole,{6+25kVA, 0-8 p.f., 240/415V, 1500 r.p.m., 50 c/s. 


Fig. 4—Voltage Characteristics of Close-Regulation Alternator 


on Single-phase Loads 


and E (which is also the terminal voltage— 
neglecting resistance and leakage reactance 
drops) maintains the load current /; the 
vector X, is, of course, in phase with /. 
The angle 6 between ® and Xz is the angle by 
which ® lags behind X,p (in time) and by 
which also the flux is shifted in the direction 
of rotation from the excitation axis. The 
first diagram (a) is for unity power factor, 
the second (5) for 0-8 lagging, and the third 


Xr 
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I'Xa 
UNITY. 0-8 LAG. ZERO LAG. 
(2) (b) (c) 


Fig. 7—Vector Diagrams of Close-Regulation 
Alternator 


(c) for zero lagging power factor. In 
Fig. 7 (c) the angle 6 is zero. 

An important property of this form of 
compounding is that it does not cause 
instability when two alternators are operated 
in parallel, as can, in fact, occur with level/or 
over-compounding at zero lagging power 
factor unless equalising connections are 
used in the excitation circuits. Accordingly, 
“ Stavolt ” alternators do not need equalising 
connections when they are required to 
operate in parallel. In this event, however, 
the droop characteristics of the engine 
governors should be alike if the load is to 
be shared proportionately at all loads. 

Commutation at the d.c. brushes, which is 
effected by virtue of the brush contact 
resistance, is good because of the low- 
voltage design of the excitation circuit. 
The maximum potential between the leading 
and trailing edges of the brushes, which 
occurs at no-load because of the forward 
shift, is in consequence low and well within 
the handling capacity of the brushes. 

The reason for the excellence of the single- 
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phase characteristics referred to above is 
that it is the mean value of the armature 
reaction over a cycle which is effective in 
determining, in conjunction with the field 
ampere-turns, the resultant ampere-turns 
for maintaining the flux. From this fact 
it follows that, neglecting the effect of 
armature resistance, the maximum available 
single-phase output current at zero power 
factor lagging is, for line-to-line operation, 
3 times the maximum three-phase line 
current, and, for line-to-neutral operation, 
three times. The latter value is far in excess 
of the permissible continuous current based 
on armature heating. Single-phase tests 
have borne out the correctness of the above 
ratios of maximum current. A “ Stavolt” 
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alternator designed purely as a single-phase 
machine can thus be rated at more than 
60 per cent of the three-phase rating of the 


same frame size. In Fig. 4 the full-load 
line current for the line-to-line curves repre- 
sents 57-7 per cent of the three-phase rating. 

Since single-phase or unbalanced loading 
sets up twice-line-frequency forces, it is 
important to consider the mechanical stiffness 
of the shaft in relation to these forces. In 
the “‘ Stavolt”” alternator the shaft is made 
sufficiently stiff for operation at frequencies 
up to 60 cycles per second. This precaution 
ensures substantial freedom from the twice- 
line-frequency vibration which can be caused 
by these forces in a machine of unsuitable 
design. 


The British Instrument Industries 
Exhibition 


No. IlI—{ Concluded from page 54, July 10th ) 


HE British Instrument Industries Exhibition 

at Olympia, London, closed on Saturday, 
July 11th. This exhibition covered all aspects of 
instrumentation from the laboratory to industry 
and some of the interesting exhibits are described 
in the following paragraphs. 


NASH AND THOMPSON, LTD. 


One of the time-saving instruments seen at the 
exhibition was the ventilation network calcu- 
lator made by Nash and Thompson, Ltd., 
Tolworth, Surrey. This calculator is a develop- 
ment of the laboratory instrument which is in 
use at Nottingham University and was devised 
as a result of research carried out there and 
sponsored by the National Coal Board. 

The calculator was developed for the solution 
of mine ventilating problems, involving non- 
linear flow, which are difficult to analyse by 
ordinary mathematical methods. Problems of 
this kind arise when an attempt is made to fore- 
cast the effect of any changes in the ventilating 
system of a mine and when planning new mine 
workings. The calculator can be applied to 
the flow of fluids obeying a general law P= CQ", 
where P=pressure, Q=rate of flow, C=fluid 
resistance constant, n=index of flow. 

The principle on which the instrument is 
based is the establishment of a network of linear 
electrical resistors, identical in pattern to the 
mine ventilation system to be studied. This 
network enables Kirchoff’s relationships to be 
continuously satisfied while the electrical resis- 
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tances are successively adjusted until the elec- 
trical currents flowing in the resistors correspond 
to the air current flowing in the mine airways. 
A full description of the method of computing 
the answer to a network problem with the aid 
of the Nottingham instrument has been pub- 
lished in Colliery Engineering, October, 1952. 

The equipment exhibited (Fig. 10) was a proto- 
type of a commercial set. It consists of a com- 
bined panel and desk. The main portion of the 
panel is occupied by banks of variable resistors, 
each resistor having a control knob and dial. 
The resistors can be connected up to form any 
desired network by making the appropriate 
connections on a jacking panel under the flat 
surface of the desk. On the left of the panel 
there are dial indicators, one of which measures 
network voltages (corresponding to ventilating 
pressures), while the other measures network 
currents (corresponding to air flow quantities). 

With this instrument the electrical currents 
are adjusted by a method of successive approxi- 
mation involving three or four steps. A nomo- 
gram is provided on the calculator so that little 
arithmetical calculation is required to obtain a 
solution. The currents and pressure drops 
around the network are read off with the aid 
of the calibrated indicating meters. There are 
available on the machine sixty resistors which 
can be made to simulate mine airways and 
they can be connected through jacks into a 
maximum of twenty-four junctions. Four 
power packs simulating the ventilation fans 
are also provided ; these power packs (Fig. 11) 
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Figs. 10 and 11—Ventilation Network Calculator and Back View with Covers Removed—Nash and Thompson 








71 






may be chosen to represent either main fans or 
booster fans. 

In its present form the instrument is capable 
of handling problems involving air quantities 
from 1 to 1000 thousand cubic feet per minute, 
ventilating pressures of 0-O0lin to 20in water 
gauge, and airway resistances of 0-01 to 100,000 
Atkinsons. For more complex problems addi- 
tional fans can be used with the calculator or, 
if nezessary, two calculators can be used together, 
connected up to form one network. It is con- 
sidered that the instrument can be operated 
successfully by relatively junior personnel. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH 


On the stand representing the work of the 
various organisations within the Department of 
Scientific Industrial Research there were a num- 
ber of instruments shown by The Electrical 
Research Association, Thorncroft Manor, Dork- 
ing Road, Leatherhead, Surrey. 

There was, for example, a simple moisture- 
in-grain meter, based on the fact that the surface 
friction of grain varies with the moisture con- 
tent. This instrument determines the moisture 
content by measuring the depth of penetration 
of a weighted blade falling into the sample of 
grain. Calibration curves are in the course of 
preparation by the Electrical Research Associa- 
tion to give the relationship between the depth 
of penetration and the moisture content, for 
wheat, oats and barley. 

Another exhibit was the gust anemometer, 
which was developed by the Association for 
research into wind behaviour. This particular 
instrument was designed for the investigation of 
gusts of very short duration—conditions for 
which the anemometers normally available are 
too slow in response. The gust anemometer 
was used in the extensive wind surveys carried 
out in recent years in various parts of the British 
Isles, to assess the possibilities of the large- 
scale generation of power from the wind and to 
assist in the selection of suitable sites for such 
wind-power projects. 

The gust anemometer was fully described in a 
report (C/T 106) published in 1951 by the Asso- 
ciation. Very briefly the instrument consists of a 
sphere carried on an arm which is deflected by 
the action of the wind, the movement of the 
arm being communicated to the anode pin of a 
mechano-electronic transducer valve. In this 
valve the anode is brought out through a dia- 
phragm and may be deflected up 4 deg., thus 
altering the anode-cathode spacing the valve. 
The resulting change in valve current is used 
to unbalance a bridge and the output voltage is 
recorded on a high-speed pen recorder. The 
response time of the instrument is stated to be 
better than 0-1 second. 

Another group of exhibits on the D.S.I.R. 
stand was concerned with the work of the 
National Physical Laboratory, Teddington, 
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Middlesex. These exhibits included an electronic 
gauge for measuring cable diameter, developed 
jointly by W. T. Henley’s Telegraph Works 
Company, Ltd., and the National Physical 
Laboratory. In this instrument the displace- 
ment of a stylus which rests lightly on a cable 
running over a rotating anvil causes a variation 
of the air gap in a quartz crystal element and 
thereby controls the frequency of an oscillator. 
The resulting frequency-modulated signal is 
converted into a fluctuating direct current which 
can be used to operate an indicator or recorder 
or to provide an error signal for an automatic 
control system. 

The instrument has a full-scale range of 0-001in 
deviation from the nominal diameter and the 
nominal value can be preset by means of a 
micrometer screw and a dial gauge. Cable 
extruded or drawn at speeds up to 4000ft per 
minute can be handled by this gauge and the 
material itself can be warm, semi-plastic and 
wet, as is usual in the manufacture of plastic 
insulated cables. 


FERRANTI, LTD. 


An electronic digital computer manufactured 
by Ferranti, Ltd., Hollinwood, Lancs (under 
licence from the National Research Develop- 
ment Corporation), was represented at the 
exhibition by means of a scale model. The origi- 
nal equipment which this model represented is 
built in two bays with a separate control desk. 
A full-size control desk was on show, together 
with a section of the computer rack showing 
the wiring of the valves and components. A 
portion of the original equipment is illustrated 
in Fig. 12, with the hinged racks in the open 
position. 

This electronic digital computer is capable of 
performing arithmetical operations at very high 
speed; it has a capacious “memory” for 


storing numbers and it has certain facilities for 
making decisions. An example of the kind of 
use to which this computer can be put was 

ibed in an article in last week’s issue 
(pages 36-39). 


This particular application was 





Fig. 12—Hinged Apparatus Racks of Digital 
Computer—Ferranti 
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concerned with the ballooning of cotton yarn 
which affects the air drag in ring and cap spinning, 
and becomes a limiting factor at high rotational 
speeds. The digital computer was used to solve 
the simultaneous differential equations applic- 
able to this example. The time required to solve 
the equations for one set of parameters was 
about thirty minutes or about 0-3 per cent of 
the time needed by a single operator working 
with a desk calculating machine. 

A brief description of the computer used for 
these calculations was given in the article men- 
tioned above and a more complete account was 
given in an earlier series of articles published in 
our issues dated July 13th, 20 and 27, 1951. 


THERMOCONTROL INSTALLATIONS COMPANY, LTD. 


A recently developed system for adjusting the 
emission temperature of a space heating instal- 
lation, in relation to the outside temperature, 
was exhibited by Thermocontrol Installations 
Company, Ltd., 2-10, Valentine Place, Black- 
friars Road, London, S.E.1. 

In a typical installation the “‘ Variator” or 
** outside unit” is fixed outside the building in 
such a position that it will respond to changes in 
temperature, the effect of wind and, if necessary, 
other factors such as sunshine. This unit 
responds to the changing ambient condition by 
positioning a sliding contact on a potentiometer ; 
each position of the sliding contact corresponds 
to a certain outdoor condition. 

An “inside unit” is mounted in the main 
flow pipe or riser in which the temperature is 
to be regulated and it consists of a special design 
of thermostat in which the control point is varied 
by the “ outside unit.” 

The “controlled unit” or regulating device 
consists of a double motor in which a different 
direction of rotation is obtained, depending upon 
which motor circuit is energised. In most cases 
this motor operates a three-way valve connected 
as a mixing valve. When the “ inside-outside ” 
circuit is balanced neither motor circuit is 
energised. 

The inside flow temperature is fully propor- 
tioned to the outside temperature and, by adjust- 
ment of the potentiometer fitted in the wall- 
mounting control panel supplied with the 
equipment, various relationships between the 
flow temperature and the outside temperature 
can be obtained. 

A hand-operated switch is also provided on 
the control panel which allows the “ outside 
unit” to be disconnected and a constant flow 
temperature to be obtained, as desired, depend- 
ing upon the setting of the potentiometer. 
Time switch control can also be incorporated 
if it is intended to provide a lower flow tempera- 
ture during the night and to provide an early 
morning boost. All the component equip- 
ment of the “ Variator” is connected to the 
central wall-mounting panel which contains, 
if required, the day/night time switch. One 
“ outside unit” may be used in conjunction 
with either one or two groups of “ inside units.” 


W. EDWARDS AND Co. (LONDON), LTD. 


An automatic vacuum and pressure con- 
troller for research, pilot production or industrial 
plant, was shown by W. Edwards and Co., 
(London), Ltd., Worsley Bridge Road, Lower 
Sydenham, London, S.E.26. This instrument, 
which is known as the Cartesian Manostat, 
is being manufactured under licence from the 
Emil Greiner Company of the U.S.A. 

The instrument is suitable for such processes 
as vacuum distillation, evaporation and plants 
requiring constant pressure conditions. Two 
versions of the pressure controller are illus- 
rated in Fig. 13. That on the left is an all- 
glass instrument specially suitable for laboratory 
work ; that on the right is an all-metal corrosion- 
resistant equipment in which the rubber. gaskets 
are made of chemically resistant synthetic rubber. 
In either case, when the instrument is set the 
system to be controlled is held automatically 
at the required pressure. A characteristic of the 
design is that once the vacuum has been set 
the system can be shut down without disturbing 
the setting; on restarting the pump the set 
vacuum condition will be restored without any 
further adjustment. 

Briefly, the operation of the Cartesian Mano- 
stat depends on sealing off a given amount of 
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Fig. 13—Automatic Vacuum and Pressure 
Controller—Edwards 


gas inside an inverted cylindrical bell or diver, 
this gas being fed at the control pressure through 
the bottom bushing in the left-hand limb of 
the U-tube (Fig. 13). The sensitive diver 
responds to any pressure increase in the system : 
the diver sinks and opens the upper orifice 
(in the left-hand limb of the U-tube) which is 
connected to a source of pressure lower than the 
control pressure. The excess gas then leaves the 
system and restores it to the control point. A 
small bleed into the system from a source of 
higher pressure ensures that the pressure in the 
system cannot fall below the control pressure. 

The Cartesian Manostat is designed to 
operate over the range of 60 Ib per square inch 
to Imm of mercury. The pressure differential is 
of the order of 0-5mm of mercury. 


MINISTRY OF SUPPLY 


Equipment developed by the Atomic Energy 
Research Establishment for the benefit of 
uranium miners and radioactive isotope users 
was included in the exhibits shown by the 
Ministry of Supply, Shell Mex House, Strand, 
London, W.C.2. 

The Atomic Energy Research Establishment 
has developed a variety of apparatus for detect- 
ing uranium deposits and estimating their 
extent, for assaying samples and for controlling 
subsequent mining operations. One of the instru- 
ments shown at the exhibition was a uranium 
detector for aerial survey work whereby ore 
deposits can be located from low-flying aircraft. 
The complete equipment, which weighs 76 |b, 
consists of three units. The first is a drum- 
shaped detector, 8in in diameter and 144in long, 
containing a large crystal of sodium iodide. 
The second unit is a recorder measuring 1S5in 
by 12in by 14in in which the rate of arrival of 
scintillations of light, produced in the sodium 
iodide crystal by gamma radiation from uranium 
deposits, is recorded on heat-sensitive paper. 
The third unit is a power pack measuring 8in 
by Ilin by 94in. 

Another instrument that was exhibited was a 
detector for use in deep bore-holes, such as 
those sunk for oil prospecting. This equip- 
ment consists of a Geiger counter and amplifier 
enclosed in a steel cylinder 1}in in diameter 
and 2ft 7in long, which can be lowered from a 
surface winch to a depth of 1500ft. The equip- 
ment is designed to withstand substantial water 
pressures and it can be used with push rods 
in mine workings to investigate horizontal or 
inclined holes up to 300ft in depth. 


BAILEY METERS AND CONTROLS, LTD. 


Among the instruments shown by Bailey 
Meters and Controls, Ltd., Progress Way, 
Croydon, was the Bailey-Jerguson “ Truscale ” 
remote liquid level indicator. This instrument 
gives an accurate measurement of liquid level 
in boilers, &c., by transmitting the level changes 
in a mercury-filled manometer, through a light 
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pointer system, to give an indication on an 
illuminated scale. 

Esseutially, the indicator consists of a simple 
mercury manometer embodying a float chamber 
and a mercury reservoir, connected in the form 
of a ‘U-tube. A constant head is applied 
to the mercury reservoir which constitutes one 
limb of the “U-tube; this head is main- 
tained by condensate provided by a condenser 
at the ‘op of a datum column. The head corres- 
ponding to the water level in the boiler drum is 
applic. to the float chamber which forms the 
second limb of the “U-tube. With this 
arrangement the mercury will rise or fall in the 
float chamber in accordance with any changes 
of water level. Movement of the mercury in 
this chamber is transmitted, via a stainless steel 
float and a magnetic coupling, to the indicating 
pointer. The magnetic coupling consists of an 
armature enclosed in a capped stainless steel 
tube and a yoke, outside the tube, having arms 
magnetised by induction. This yoke, which 
forms part of the pointer system, is pivoted and, 
by virtue of the magnetic coupling, is kept in 
alignment with the armature as it moves up and 
down in step with the float. The pointer linkage 
is proportioned to give the pointer movement a 
magnification of 14 compared with that of the 
float. 


GeorGE KENT, LTp. 


Amongst the exhibits of George Kent, Ltd., 
Luton, Bedfordshire, was the “‘ KU” flow meter 
illustrated in Fig. 14. It employs a chart of lin 
overall diameter and the grids are arranged so 
that all relevant figuring is the right way up 
when the chart is viewed with the flow variable 
increasing vertically and the time increasing to 
the right. The differential pressure at maximum 
flow is arranged to have six alternative values, 
25in, 50in, 100in, 200in, 400in and 600in w.g. 
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Fig. 14—‘‘ KU ” Flow Meter—Kent 


air-on-mercury calibration. The test pressure 
may be up to 4000 lb per square inch, and a 25in 
w.g. head meter is available for pressures up to 
500 Ib per square inch. To reduce the joints to a 
minimum the union bodies for the upstream and 
downstream pressure connections are machined 
as an integral part of the control head forgings. 
A choice of combinations of precalibrated elec- 
trical or mechanical integrator units, pressure 
and temperature recording units, &c., is available. 
The pen arm of the instrument is of special 
design and the pen lifting and pointer clearing 
ai is automatically operated by opening 
t oor. 


E.uiott Brotuers, Ltp. 

A pneumatic transmitter, which converts a 
Static pressure (derived from a process variable, 
such as rate of flow). into a proportional pneu- 
Matic output, was one of the new instruments 
Shown by Elliott Brothers (London), Ltd., 
Century Works, Lewisham, S.E.18. This trans- 
Mitter, which has a wide variety of applications, 





THE ENGINEER 


in the measurement and control of liquid or 
gas flow, pressure, liquid levels, &c., operates 
on the force-balance principle. Its accuracy 
is, therefore, independent of supply pressure. 
It is available for operation from input pressures 
of 0:5in w.g. to 700in w.g., and the pneumatic 
output, which is from 3 lb to 151b per square 
inch, can be used for remote indication, recording 
or control. 

Briefly the principle of operation is as follows. 
The input pressure measuring element consists 
of either a diaphragm or metallic bellows. 
Movement of this sensing element is transferred 
to a statically balanced weigh beam, and the end 
of this beam moves towards or away from an 
air pressure nozzle in such a way that the move- 
ment of the beam varies the nozzle pressure. 
A balancing diaphragm actuated by nozzle 
pressure is coupled through an auxiliary beam 
to the main weigh beam. With this arrangement 
any displacement of the weigh beam, caused by 
the input element, alters the nozzle pressure in 
such a way that the balancing diaphragm exerts, 
through the auxiliary beam, a force opposite 
to that exerted by the weigh beam. Equilibrium 
is reached with the weigh beam restored to its 
original position and the balancing diaphragm 
pressure (that is, the nozzle pressure and the 
resultant output) needed to restore this balance 
is proportional to the input signal. 

The “‘ Drimac”’ transmitter is of waterproof 
design and is arranged for bracket or pole 
mounting. For use with corrosive liquids and 
gases the transmitter is available in stainless steel. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
LTpD. 


On the stand shared by Metropolitan-Vickers 
Electrical Company, Ltd., and its subsidiary, 
Newton and Co., we saw a profile projector 
designed for workshop or laboratory use. In 
this instrument a highly magnified profile (up to 
x 100) of the component being inspected is 
projected on to a ground glass screen which 
carries a master outline of the component. 

The instrument consists of an adjustable 
worktable mounted between a lamphouse to 
illuminate the work and an objective which is 
carried on a removable plate. The light from the 
objective is reflected by an aluminised mirror 
and falls on a ground glass screen. Adjusting 
cams are provided below the screen so that the 
screen can be translated bodily to make the 
projected profile coincide with the master outline. 
The complete projector is mounted on a box- 
section base plate and there is a removable cover 
over the mirror. For convenient viewing the 

r screen is set at an angle of about 
15 deg. to the vertical and a metal hood over the 
a. and sides shields the screen from extraneous 
ight. 

For the examination of surface defects in 
metal parts a special lamphouse can be attached 
to one side of the projector. The lamp illuminates 
a small mirror which is arranged at an angle to 
the objective and reflects light on to the work- 
piece. An image of the illuminated surface is 
projected on to the screen and machine marks, 
surface cracks and other flaws can thus be seen. 


GLass DEVELOPMENTS, LTD. 


An ultrasonic flaw detector developed under 
the auspices of the Ministry of Supply was shown 
by the manufacturer, Glass Developments, Ltd., 
Sudbourne Road, London, S.W.2. 

This equipment embodies a cathode ray 
tube and associated electronic equipment in a 
metal casing measuring 194in by 12in by Qin. 
The instrument is known as the “ Ultrasono- 
scope’ and it employs the echo principle of 
ultrasonic flaw detection. In this method ultra- 
sonic waves from a transmitting crystal are 
reflected from flaws and from the boundary of 
the specimen. 

These reflected pulses are made to give vertical 
deflections on the trace of the cathode ray tube, 
and the spacing of the pulses representing the 
transmitted signal and the reflections gives an 
indication of the depth of the flaw. 

As an alternative to this “‘ A-scope”’ pre- 
sentation the instrument can be adjusted to give 
** Sonoscope” presentation in which the echo 
signals are used to brighten the trace and the 








73 







vertical deflection is made to correspond with 
the position of the probes. With this form of 
presentation a picture similar to a radiograph 
can be built up. 

An interesting aspect of the accessory equip- 
ment is the use of “ steerable beam” probes, 
whereby the beam can be directed into the 
specimen at any angle between 55 deg. and 90 deg. 
to the surface. This facility greatly extends the 
scope of the instrument, since in any given 
specimen the most convenient probe angle will 
depend on the orientation of the flaw. The 
steerable beam probes are normally fitted with 
barium titanate, which gives shorter and more 
intense pulses of ultrasonic energy than those 
obtainable from the quartz probes used hitherto. 


SOUTHERN INSTRUMENTS, LTD. 


A demonstration of a “ Minirack” engine 
indicator recording performance data from a 
small internal combustion engine was given by 
Southern Instruments, Ltd., Hawley, Camberley, 
Surrey. 

The “ Minirack” indicator ““ ME 109” is a 
single-channel c.r.t. equipment arranged as a 
trolley-mounted unit. It uses Southern Instru- 
ments variable capacitance pick-ups and 
frequency-modulated amplifier system, with a 
6in diameter cathode ray tube and a 70mm 
camera which takes either single-shot or moving- 
film records. 

Any part of the engine diagram can be 
expanded and examined and degree marking is 
simply obtained by a magnetic pick-up and a 
slotted marker disc fixed to the engine shaft. 
This marker disc is of “‘ Tufnol ” with “* Stalloy ” 
inserts accurately set at 20 deg. intervals, the 
t.d.c. position being identified by 10 deg. inserts 
on each side. 

Time-base synchronisation with engine speed 
can readily be achieved by means of a pulse 
from a magnetic pick-up, on the marker disc, - 
for example. Alternatively, the user can fit a 
pair of contacts operated by a cam on the engine 
shaft to close momentarily once per revolution 
and thereby trip the time base. 

Switching facilities are provided to enable 
anyone of three pick-ups to be connected into 
circuit. 


JAMES GORDON AND Co., LTpD. 


An indicating instrument known as_ the 
‘“‘Igema”’ distance boiler-water-level indicator 
was one of the equipments shown by James 
Gordon and Co., Ltd., Stanmore, Middx. 

This indicator is, in effect, a U-tube having, 
in its lower portion, a special red indicating 
liquid to represent the required water level. 
One limb of the U-tube is connected to the water 
space and the other to the steam space of the 
boiler drum. In the first limb the liquid level 
varies as the water level in the drum, but in the 
other limb the liquid level is maintained at a 
fixed height by the condenser. The red liquid is 
illuminated from behind by a strip light so that 
a readily visible indication of the boiler water 
level is given to the operator. The indicating 
liquid has a density higher than that of water, 
but is insoluble in water. 





EDUCATIONAL Fi_mstrips.—A series of twenty film- 
strips, covering the two final years in the Ordinary National 

rtificate Course in Electrical Engineering, has recently 
been produced by the technical publications yore 
of Mullard, Ltd. It is understood that these filmstrips 
are the first of their kind to be produced to cover a specific 
course of study. Although prepared primarily for the 
assistance of lecturers and teachers in technical training 
establishments, many of the strips will undoubtedly be 
found suitable for senior science classes in grammar 
schools and for staff and apprentice training. In pro- 
ducing this new series of filmstrips the Mullard Company 
has had the advice and assistance of an advisory panel 
composed in the main of teachers in technical colleges. 
The strips were made and will be distributed by Unicorn 
Head, Visual Aids, Ltd. The majority of the illustrations 
are either in the form of diagrams, graphs and the like 
to illustrate principles and methods of construction, or 
drawings and photographs showing equipment under 
construction, examples of modern apparatus and typical 
installations. In selecting the diagrams, care has n 
taken to avoid the obvious and those of the simpler 
type that can be easily drawn on the blackboards. 
Instead, the tendency has been to concentrate on diagrams 
that would normally involve laborious blackboard work 
and on graphs where a greater degree of accuracy is 
required than can be obtained by free-hand drawing. 
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Isolators and 275kV Side of Transformer 
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Staythorpe 132kV Substation 


132kV Side of 275kV Transformer at Staythorpe 


> 
- 
~ 
eo) 
— 
=) 
< 
> 
U 
a4 
~ 
UC 
— 
am) 
ea) 
x= 
2) 
fm 
=x 
oa) 
— 
x 
i 
_ 
e) 
Z 
e) 
a 
< 
= 
N 
jaa) 
=) 
~” 
~ 
= 
a4 
e) 
= 
~ 
a 
< 
f= 
Nn 











July 17, 1953 


THE ENGINEER 
€ 


The Staythorpe- West Melton Section 
of the 275kV Grid 


No. I 


Some details of the 275kV Supergrid are given here, to mark the inauguration by 
Sir John Hacking of the first section of the system—the line from Staythorpe to 
West Melton. It is recalled that work had already been started on this line, as a 
trial section, before the scheme for the Supergrid had been authorised. 


op Wednesday, July 15th, Sir John Hacking, 
Deputy Chairman (Operations) of the British 
Electricity Authority, inaugurated the _ first 
section, Staythorpe to West Melton, of the new 
Supergrid. It may be recalled that the function 
of the Supergrid i is to provide a small number of 
transmission lines, superimposed upon the 
existing 132kV grid, to provide the extra trans- 
mission capacity required for the siting of new 
power stations in regions where fuel costs were 
comparatively low. 

The decision to proceed with the construction 
of the Supergrid was taken in July, 1950. In 
the meantime, work had already been started 
on a trial section of line between Staythorpe 
(Newark) and West Melton (Sheffield). 
Originally this line was intended for working at 
264kV, or twice the working voltage of the 
original grid. Later, however, to bring the scheme 
into line with the rest of the projected Supergrid, 
the voltage was changed to 275kV. Nevertheless, 
as explained later in this article, there were some 
detail differences in design between the trial 
section from Staythorpe to West Melton and 
the other sections of line. 


THE 275KV SUPERGRID 


In brief, the 275kV Supergrid consists of a 
central network of lines covering the Midlands, 
Lancashire and the West Riding of Yorkshire, 
with a northward connection via the North- 
East Coast and Carlisle to Clyde’s Mill, Glasgow. 
Two main lines will eventually connect the 
Midlands with the London area—one from 
Staythorpe to Elstree, and the other from Castle 
Donington to Iver. The southern terminals 
of these lines will be included in a link embracing 
the London area from Tilbury in the north-east 
to Northfleet in the south-east, via West Wey- 
bridge. There will also be a connection from 
the Midlands (Hams Hall) to South-West 
England and South Wales, via Melksham (Wilts) 
and Uskmouth. From Melksham there will 
be a further connection eastwards to the London 


area. 

Steel-cored aluminium will be used for all the 
line conductors. There will be two sizes of 
conductor : the smaller, of 0-175 square inch 
equivalent copper section, will be used for those 
lines that are primarily for interconnection ; the 
larger size, of 0-4 square inch equivalent copper 
section, will be used for those lines that are 
intended for bulk transmission as well as inter- 
connection. In both kinds of line there will be 
two conductors per phase at a spacing of 12in. 
The smaller conductor lines will have a thermal 
rating of 375MVA per circuit and the others 
S70MVA per circuit, compared with the corre- 
sponding rating of 90MVA per circuit for the 
original 132kV grid lines. All the 275kV lines, 
with the exception of the Staythorpe to West 
Melton section, will be of double-circuit con- 
struction. The normal insulator suspension on 
the twin 0-4 square inch line incorporates 
eighteen cap and pin insulators with an overall 
length, including fittings, of 11ft 6in. The 
electrical constants of the lines are tabulated 
herewith. 

For the double-circuit portions of the 275kV 
grid the towers adopted are of similar design, 
with the necessary clearances, to those of the 
132kV grid. Towers of two designs are being 
erected ; one, for the twin 0-175 square inch 
conductor, has a basic span of 1000ft ; the other, 
for the twin 0-4 square inch conductor, has a 
basic span of 1200ft. A typical tower was 
described in our issue dated January 2, 1953, 
page 19. In both designs of tower the main 
structural members are of high-tensile steel, 
which, when compared with mild steel, results 


in a considerable saving in weight and improved 
appearance.* 

Provision is made for future development by 
designing the towers on the bulk transmission 
— of the scheme for operation, later on, at 


Auto-transformers will be installed at all 
points of interconnection between the 275kV 
and 132kV systems. Originally transformers of 
120MVA, 180MVA and 240MVA were envisaged, 
but the transformers so far ordered are all of 
120MVA because of the weight limit on British 
roads of 150 tons including the transport vehicle. 

All the 120MVA transformers are three-phase 
units designed to be operated with the neutral 
earthed. The auto-transformers have a basic 
reactance of 15 per cent which, with the 120MVA 


_ Electrical Constants of 275k V Lines 




















Voltage 132kV 275kV 
No. and size of conductors) 1 x 0-4in* | 2x 0-175in* | 2x 0-4in* 
per phase 
Resistance,ohms/mile ... 0-11 0-125 0-055 
a “or reactance, ohms/ 0-63 0-54 0-53 
mile 
Settee impedance, ohms/ 0-64 0-55 0-53 
mile 
Capacitance, UF/mile ...| 0-015 0-018 | 0-018 
S i hos/ 4°75 5-65 | 5-65 
mile | 
Charging current : | 
Amp/mile ‘ 0-36 0-9 } 0-9 
DORE. cok. ape dew | 82- 30 430 
Surge impedance, ohms...! 366 312 307 












unit, will limit the short circuit input to the 132kV 
system to 1200MVA at a duplicate transformer 
station. With this value of reactance the trans- 
former voltage regulation is 1-4 per cent at 
unity power factor and 7:2 per ‘cent at 0-9 
lagging power factor. To compensate for this 
regulation and that of the transmission line a 
tap-change of +15 per cent was considered 
necessary. On-load tap-changing is provided, 
with the object of avoiding the high cost of 
separate series-connected voltage regulators. 
The tap-changing equipmentt takes three forms : 
full-range on-load ratio variation at the 132kV 
tapping point ; full-range on-load variation at 
the neutral end, and on-load variation of +10 per 
cent at the neutral end, combined with off-load 
tappings of +5 per cent at the 132kV connection 


5 jit is intended at a later stage of the develop- 
ment to connect some of the generating sets 
directly to the 275kV systems, it will be necessary 
to provide double-wound transformers of at 
least 120MVA capacity, with the lower voltage 
winding designed for direct connection to the 
generator. 

At some places, such as spur lines connecting 
the system to power stations, the 275kV switch- 
gear will consist of isolators only. Elsewhere 
on the system. there will be 275kV switching 
stations, using either bulk oil or air-blast circuit 
breakers having a_ short-circuit rating of 
7T500MVA. To achieve this rating the bulk oil 
circuit breakers will have four breaks in series 
per phase, each break being shunted by a linear 
resistance. The air-blast circuit breakers will 
have six interrupter heads per phase, one design 
using a non-linear resistor across each break, 
and the other design using capacitance grading. 
To correspond with the overhead line ratings 
the thermal ratings of the circuit breakers will 
be 800A and 1200A respectively. There will be 
provision for the application, in future, of high- 


design are 





* Further details of this and other aspects of the 


iven in, a as “ 275kV Detehepeieate ~ 7 British Grid 
ystem,”’ . P. Sayers . J. S. Forrest and F. J. Lane. Proc. 
LE.E., Part Ul, No. 72, "December, 1952. 

t loc cit. 
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speed, three-phase, auto-reclosing, with a 
maximum dead time of 0-3 second, but this 
facility will not be used initially. 

A common design of isolator has been agreed 
upon by the various manufacturers, who will 
supply two-post isolators, arranged for power 
or emergency manual operation. Each insulator 
post will consist of eight anti-fog units, giving a 
total creepage distance of 275in, 50 per cent of 
which will be protected ; each insulator stack 
will have an overall height of 116in and a total 
weight of 1200 1b. The posts will be built up of 
three heavy insulator units, one conversion unit 
and four light units, and will be designed for a 
maximum vertical working load of 2000 1b, a 
vertical breaking load of 20,000 lb, a maximum 
torsional working load of 1200 lb-ft, and a 
maximum horizontal working load of 500 lb. 
A corona ring of 28in outside diameter will be 





Terminal Tower near Staythorpe 


provided at the live end of the insulator stack 
to give a minimum corona voltage of 200kV. 

Low-layout substations were adopted, in 
spite of the extra space required, because of the 
maintenance difficulties to be expected in the 
case of the alternative high-layout substation. 
In these low-layout substations the reinforced 
concrete support structures will have a height of 
about 42ft to the highest point of suspension. 
The normal distance between supports will be 
27ft 6in. Copper-clad steel tube, of 3in overall 
diameter with a current rating of 1200A, will 
be used for the substation busbars. The flexible 
connections in the substations will have an 
overall diameter of 1-375in and will consist of 
single, hollow, stranded conductors on a spiral 
core. 


THe STAYTHORPE—WEST MELTON LINE 


As already indicated, the Staythorpe—West 
Melton line, inaugurated by Sir John Hacking 
last Wednesday, is the first section of the Super- 
grid to be energised at 275kV. It was erected 
in advance of the main 275kV system to provide 
operational experience. Unlike the rest of the 
system it is a single-circuit line and the typical 
transmission line tower illustrated on this page 
is of different design from the later ones. The 
Staythorpe-West Melton tower is arranged to 
carry the three twin conductors, of 0-175 square 
inch equivalent copper section, spaced hori- 
zontally at 32ft 6in centres. For initial operation 
the line will be connected to the 132kV grid, 
through 120MVA transformers at Staythorpe 
and West Melton. The Staythorpe transformer 
illustrated on page 74 was made by the British 
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Thomson-Houston Company, Ltd., and the 
West Melton transformer by the English Electric 
Company, Ltd. 

The Staythorpe 132kV grid substation illus- 
trated on page 74 is associated with the adjoining 
power station, which will have a capacity of 
240MW, made up of four 60MW generators, 
by the end of this year ; two further sets due to 
be installed by the end of 1955 will bring the 
station up to its full capacity of 360MW. By 
that time the 275kV switching station at Stay- 
thorpe issscheduled for completion. The present 
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132kV substation is equipped with bulk-oil 
circuit breakers having a short circuit rating of 
2500MVA. 

The West Melton 132kV substation, unlike its 
counterpart at Staythorpe, is not directly asso- 
ciated with any one power station, but is linked 
by overhead lines to a number of stations. It is 
provided with bulk-oil circuit breakers, having a 
short circuit rating of 2500MVA. Further 
circuit breakers are now being installed, with a 
rating of 3500MVA. The 275kV switching 
station is due to be commissioned in 1955. 


( To be continued ) 


The Royal Show at Blackpool 


No. IlI—{ Concluded from page 43, July 10th) 


bs Royal Agricultural Society’s annual 
show, which was held at Blackpool last 
week, ended on Friday evening, the number of 
people paying for admission during the four 
days totalling 117,384. The attendance figure, 
it is believed, was not quite up to the Society’s 
expectations, although it was 24,000 up on the 
** gate” at Newton Abbot last year. The show 
ground, which extended over an area of 136 
acres, was in good condition throughout, 
although the high wind which prevailed in the 
early part of the week took off parts of the roof 
covering the grand stand around the main ring. 
The machinery section, as usual, drew big 
companies of home and overseas visitors. The 
proportion of new implements and machines 
exhibited seemed to us to be smaller than in 
recent years, but, nevertheless, there was ample 
evidence that the engineering industry is 
vigorously maintaining its assistance to agricul- 
ture in this country and abroad. Following a 
custom established when the Royal Show was 
resumed after the war, there was again, on three 
days last week, an impressive parade of tractors 
in the grand ring. In this parade twenty-two 
British and three foreign tractors took part. 


SILVER MEDALS 


There were fifteen entries accepted for judging 
as “ new implements.” Some of them had been 
deferred from last year’s show for further tests. 
Silver medals were awarded by the Society as 
follows :—R. J. Fulwood and Bland, Ltd., 
Ellesmere, Salop, for a “ direct-to-churn ” milk 
recorder ; Shearmow Harvester Company, Ltd., 
66, Victoria Street, London, S.W.1, for a forage 
harvester ; Taskers of Andover (1932), Ltd., 
Andover, Hants, for a pig feed mincer; and 
H. Leverton and Co., Ltd., Spalding, Lincs, for a 
pea cutter and swather. This last-named firm 


received also the Burke trophy for the pea cutter 
and swather. The original version of this 
machine was described in THE ENGINEER of 
July 6, 1951. Since then a few modifications have 
been made, but the general principle of the 
machine remains the same. It is a front-mounted 
tractor-operated machine, the drive being taken 
from the power take-off shaft to a forward- 
mounted chain-driven mechanism, which rotates 
the pick-up reel and drives the cutter bar and 
cross elevator. Although the machine is designed 
primarily for the harvesting and windrowing 
of peas, it can be used satisfactorily for the 
harvesting of grass and other crops. 

Below we conclude our descriptions of a 
selection of the machines and implements dis- 
played at the show. 


ALLEY TRAILERS, LTD. 


Pressed stee! trailers constituted the major 
part of the exhibits of Alley Trailers, Ltd., 
Burnham Market, Norfolk. For the past two 
years or so this firm has been studying the use of 
stressed body members in order to produce a 
lightweight trailer capable of taking as heavy a 
load as possible. One example of such a trailer, 
which was shown at Blackpool, is a low loader 
with a platform 10ft by Sft. and with a total 
weight of not more than 8 cwt when equipped 
for payloads of approximately 3 tons. In 
addition to ,the low loader, there were on the 
stand a fixed platform trailer with wheels under 
the body, a screw-operated rear tipping trailer, 
a hydraulically-operated tipper and a three-way 
tipper. In this series of five trailers the parts are 
interchangeable, there being—apart from running 
gear—only fifty-two standard parts. Further- 
more, in designing these trailers, right and left- 
handed parts have been eliminated and most of 
the main sections have been arranged with the 





Fig. 12—Power-Driven Muckspreader—Alley 
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holes spaced symmetrically from the centre s 
that erection is a simple matter—an importay 
point in undeveloped territories where only 
unskilled labour may be available. A nother 
important point in this connection is that all the 
nuts and bolts required for the erection of the 
trailers are of 4in diameter unified threads. With 
export business in mind, the trailers, apa:i from 
the wheels, can be packed in their actua! floor 
members. 

A heavy-duty steel low loading trailer vith g 
platform area of 12ft by 5ft 9in is the basis of 
a 5 cubic yard power-driven muck spreader 
which Alley Trailers, Ltd., exhibited. The 
moving floor is the normal arrangement of endless 
conveyor chains with cross-slats. Powe: from 
the tractor is transmitted through a power t2ke-off 
shaft with Hardy Spicer couplings to a propeller 
shaft, with a centre ing running under the 
platform of the trailer. The power is taken by 
this latter shaft to a totally enclosed gearbox, a 
side shaft from which drives the moving floor 
mechanism. No ratchet gear is used, so that 
jerking of the floor chains is avoided. This side 
shaft also drives the shredding and sprcading 
cylinders, the arrangement of which is shown in 
Fig. 12. makers inform us that the muck 
spreading attachment can be removed in from 
twenty to thirty minutes, so that the trailer can 
be used as a low loader with moving floor. 


THE GENERAL ELECTRIC ComMPANY, Lip. 


Various applications of electricity to agricul- 
ture and horticulture were demonstrated by The 
General Electric Company, Ltd., Magnet House, 
Kingsway, W.C.2. Among the exhibits were 
examples of the equipment needed for platform 
and silo grain drying. This equipment consists 
principally of Woods propeller and “ Aerofoil ” 
fans with built-in totally-enclosed motors, to- 
gether with control panels and the necessary sheet 
metal connecting ducting. For drying grain in 
sacks, the G.E.C. system requires a precast 
concrete platform with openings approximately 
2ft by 1ft, which are covered with large-mesh 
grilles, over which the sacks containing the grain 
are laid. Beneath the platform there is a low- 
pressure plenum chamber into which a fan fitted 
with a heater blows air at about 25 deg. Fah. 
above ambient temperature. 

Sterilising and water heating appliances for 
dairy use were also shown by the G.E.C,, 
together with soil sterilisers, plant illuminators 
and other horticultural equipment. Another 





Fig. 13—Double-Rope Hoist—G.E.C. 


exhibit—for which there are many uses in farm 
buildings, grain stores, bakeries, &c.—was a 
24-cwt double-rope hoist, which is illustrated in 


Fig. 13. The hoisting rope with a k at each 
end enables loading and ing to be carried 
out simultaneously, for the loaded hook 


is being hoisted or lowered at a rate of 80ft per 
minute, the free hook is returning, at the same 
speed, to pick up the next load. A single com- 
partment houses the two hoisting drums, each of 
which has three ine-cut grooves, and the 
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Fig. 14—‘“‘ K.F.D.”’ Conversion of ‘* Major ’’ Tractor—Ford 





standard rope has an effective length of 30ft. 
Machine-cut gears of high-tensile steel are con- 
tained in a gearbox situated behind the drum 
housing and limit switches are contained in an 
enclosed box at the bottom of the drum housing. 
An electro-magnetic brake, which has large 
friction surfaces, is held in the “ off” position 
electrically, so that in the event of a current 
failure there is no fear of the load running away, 
as the brake is automatically applied by a heavy- 
duty compression spring. The hoist is controlled 
by a two-button push which is suspended on a 
13ft length of flexible cable. The two buttons are 
coloured black and red to correspond with the 
colours of the two hooks. Immediately the 
button is released, at any point of the lift, the 
current is cut off from the motor and brake and 
the load is held steady. The single-phase hoist 
of this description is fitted with a capacitor-start 
induction motor, and a three-phase hoist has a 
squirrel-cage induction motor. All the auto- 
matic contactor gear and limit switches are 
built into the hoist, and the full load current 
consumption is 1000W in the single-phase hoist 
and 900W in the three-phase unit. 


Forp Motor Company, Ltp. 


The display arranged by the Ford Motor Com- 
pany, Ltd., Dagenham, Essex, consisted primarily 
of the diesel, petrol and t.v.o.-engined versions of 
the new “ Major” tractor. It included also 
examples of Ford-Ransomes mounted ploughs 
and a selection of other implements made 
specially for operation by Fordson tractors. 

Anexhibit of particular interest was a “ Major” 
diesel tractor with the “ K.F.D.” orchard con- 
version, which is illustrated in Fig. 14. 
“K.F.D.,” it may be explained, stands for 
“Kent Fordson Dealers,” and this conversion 
of the “* Major” tractor has been undertaken 
by the Stormont Engineering Company, Ltd., 
3, Mount Ephraim, Tunbridge Wells, to meet the 
cultivation requirements of hopfields, vineyards 
and orchards in which minimum width and 
height are essential. The basic design of the 
tractor remains unchanged, but smaller wheel 
equipment has been fitted, the front axle has been 
redesigned and new rear wings have been fitted. 
The result is that the tractor is reduced to a 
minimum working width of 4ft 6in (designated 
model 52) or Sft 8in (designated model 
68). The height of the tractor is reduced 
Stin from the top of the radiator shell by this 
conversion, and the weight is approximately 
3 cwt less than that of the standard “ Major.” 
As in the standard tractor, the conversion 
models can be fitted with four-cylinder Fordson 
petrol or vaporising oil engines as an alternative 
to A. diesel engine. 

The most recent “ K.F.D.” conversion of the 
“ Major ” tractor is one designated “‘ model 64” 
for industrial purposes, It has a wheel base of 
6ft lin, an overall length of 10ft 3in and the 
height to the top of the radiator shell is 4ft 4in. 
The “ K.F.D. 64,” which is anaes for use in 
such places as factories and dockyards, is 
equipped with road wheel brakes operated by a 
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single foot pedal, and with a multi-plate hand- 
operated transmission brake for parking. 


KENT ENGINEERING AND FOUNDRY, LTD. 


In Fig. 15 we illustrate an “ Autoblast 5” 
sprayer assembly, which was one of the exhibits 
of Kent Engineering and Foundry, Ltd., Tovil, 
Maidstone. This assembly is said by the makers 
to be suitable for attachment to most high- 
pressure sprayers of the 200-250-gallon class, 
enabling them to deliver an atomised airborne 
spray. The unit consists of a Ford four-cylinder 
industrial water-cooled engine, to which is 
coupled an axial-flow fan giving adequate air 
volume for two-side delivery. The nozzle ring is 
arranged to give pressures from 50 1b to 500 Ib 
per square inch, and the complete unit is carried 
in a strong frame for easy attachment to a 
sprayer. 

The firm also showed a new land sprayer 
known as the “ Spraycrop 25.” It has a 200- 
gallon tank, an adjustable axle for working in 
crop rows of varying width, and a 25ft boom 
which gives a spraying width of 27ft. The boom 
is adjustable for height and is spring-loaded to 
minimise risk of damage if any obstruction is 
encountered. This machine can be driven from 
the power take-off of a tractor, or, alternatively, 
it can be equipped with its own engine. 


Petters, LTp. 


In front of the stand occupied by Petters, Ltd., 
Staines, Middlesex, there was set up the “* Hog- 
muddle Rotatory Niggler and Fidgeter,” which 
was designed by Rowland Emett as an “ all- 
purpose agricultural machine.” 
this very 
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Fig. 15—‘‘ Autoblast ’’ Sprayer Attachment—Kent Engineering 





appeared in THE ENGINEER of June 19th. There 
must have been few visitors to the Royal Show 
who did not pause to take a look at the “ niggler 
and fidgeter” at work. Power for its many 
moving parts is provided by a Petter ““ PA2” 
10 b.h.p. petrol engine. 

On the stand itself there were to be seen 
several of the engines which Petters, L4td., 
manufactures for agricultural use. They included 
a new model, the “ PAZ1” air-cooled diesel 
engine, a view of which is shown in Fig. 16. It 
is a four-stroke, single-cylinder engine, the bore 
and stroke being 3in, developing 14 b.h.p. to 
24 bhp. at 1000 to 1500 rpm. The 
engine employs a direct injection combustion 
system, there being an offset hemispherical bowl 
in the aluminium alloy piston. The piston carries 
three compression rings, two slotted scraper 
rings and a fully floating gudgeon pin A 
Bryce fuel pump is mounted on the top of the 
timing gear cover and is actuated hy a cam 
formed on the front of the camshaft gear wheel. 
The fuel is gravity fed from a 1-gallon tank on 
the engine, and spill timing is adjusted by means 
of shims under the fuel pump. Pressure lubrica- 
tion of the bearings and rocker gear is provided 
by a plunger pump, which is actuated by an 
eccentric on the camshaft, the cylinder and cam- 
shaft being splash lubricated. Power from the 
engine can be taken by drives from the crankshaft 
at either the flywheel or the gear end. Allter- 
natively, a drive can be taken from a shaft 
extension at half engine speed at the gear end. 
The total weight of the engine is 230 Ib. 


THE RoyAL SHow, 1954 


Next year, the Royal Show is to be held in 
Windsor Great Park. Following a meeting of 
the council of the Royal Agricultural Society, 
which was held at Blackpool last week, it was 
announced that Her Majesty the Queen had 
graciously consented to become President of the 
Society in 1954. 





AN 80Fr SPAN PrecAsST CONCRETE WORKSHOP.— 
The first section of a new building for Rye-Arc, Ltd., 
ship repairers and welders, has just been completed at 
Silvertown, London. The eventual scheme calls for 
three workshop spans with administrative offices and it 
is the first of these spans which is now in use. The com- 
pleted shop is constructed of large structural — 
concrete frames on the “ Lambda” system. 
frames are placed at 25ft centres and give a clear span of 

; ne beams for a 10-ton crane are carried on 
brackets cast integral with the frames and arms are 
proviged for future extension along one side of the 

uilding. The “ bda ” method consists in desi 

rigid frames of the shape*and size required by architec- 
tural and other considerations. frames are then 
dissected by the introduction of special joints where 
conditions are least severe (ie. in the zones of contra- 
flexure). In this particular case joints occurred part of 
the way up each rafter, psc Ba A which 
were cast on the floor of the workshop and erected to form 
ped rigid frame. Precast concrete purlins and gutters 

pan between main frames and carry the asbestos sheet 
cooliag and the glazi — eo ye runs the whole length of 


both roof slopes. infilling is brick >> on the 
side desi; for extension where haces se Meme 
is carried on precast inte te posts and 
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Exploitation of Science by Industry 


The sixth annual report of the Advisory Council on Scientific Policy was published 
on Thursday, July 9th. The Council was set up in 1947 under the chairmanship 
of Sir Henry Tizard to advise the Lord President of the Council on Government 
scientific policy, and the present report is devoted to a study of the exploitation of 
science by industry. 
matter of the report, including its summary and conclusions. 
obtainable from H.M. Stationery Office. 


T= view is widely held that our economic 
difficulties are largely due to “ technical 
backwardness’ in large sections of British 
industry, and particularly to their failure to 
exploit the results of scientific research. Much 
has been written on this subject, and it has 
become a platitude to say that, while we more 
than hold our own in fields of pure science, we 
lag behind other countries in the application of 
science to the development of new processes and 
new manufactures. 

This criticism is voiced most frequently in 
statements which compare our own with 
American industry. It finds part of its justifica- 
tion in the fact that, although the amount of 
research and development being undertaken by 
British industry to-day is much greater than it 
was immediately after the war, it still falls far 
short of the average level in the United States. 
Here, as so often, generalisations can be danger- 
ous, for there are great variations - between 
individual firms even within the same industrial 
group. Some firms in this country, mostly 
among the larger ones, are quite as advanced and 
efficient in their application of scientific research 
as any in the world. The trouble is that there are 
not enough of them. Many of our large firms 
appear content to carry on with the minimum of 
technical change, and backwardness in this 
respect is, in general, more widespread in the 
medium-sized and smaller firms. Of the 140,000 
manufacturing establishments in this country* 
82,000 employ not more than ten men, few of 
whom have had the training which is necessary 
if full advantage is to be taken of scientific and 
technical progress. 

Any close examination quickly reveals that 
there is no single explanation for this state of 
affairs and that, in the complex of reasons which 
underlie it, some are only indirectly related to 
others. One vital factor is the comparative lack 
of technically qualified people in many parts of 
British industry. Per unit of population the 
United States employs far more scientists and 
engineers than we do. This reflects both a greater 
belief in research and development, and the 
greater diversity of its industry. Until the number 
of scientists and engineers employed in our own 
industry is greatly increased and their average 
quality improved, we shall continue to lag 
behind. Their distribution within industry also 
needs to be greatly improved. 

Steps have already been taken to increase the 
supply of scientists and engineers. Considerable 
success has been achieved, even though the 
numbers available still fall short of the optimum. 
This problem of scientific manpower has been 
under continuous review and has been dealt with 
at length in the Council’s last annual report. 
The ‘Council, together with many other bodies, 
has also given much attention to the related 
problem of technological education. A recent 
announcement by the Government of its inten- 
tions in this matter marks another step forward 
which we hope will soon be followed by effective 
action. - 

The demand for scientists and engineers must, 
of course, come from increased recognition of 
their importance by industry; they cannot 
impose themselves uninvited upon the industrial 
firms in this country. This is no new problem. 
Indeed, the apparent failure of our universities in 
the past to cater adequately for the training of 
applied scientists reflects not only their previous 
remoteness from industry, but also the fact that 


* These do not include such industries as building, transport, 
or fuel and power. Almost a quarter of the labour force in 
British manufacturing industry (some 8,500,000 in all) is in 
establishments employing fifty men or less, as compared with a 
sixth in the United States. On the other 
found in establishments employi 
pared with almost a third in the United States. 
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manufacturing industry and commerce had, as a 
rule, little demand for such men. The primary 
reason why our industry as a whole does not 
make more use of scientists is not because their 
numbers were, and are, insufficient, but because 
large sections of industry, being conservative 
and complacent, have neither missed them nor 
asked for them. Had the demand been there, it 
would surely have been matched by a supply of 
adequately trained men. 

If American and Continental practice is any 
guide, scientists and engineers are urgently 
needed not only in the laboratories and work- 
shops, but also in the board rooms of British 
industry. In saying this we do not wish to imply 
that laboratory scientists should direct industry ; 
but we wish to stress that, in recent years, scientific 
and technical developments have revolutionised 
the relations of different industries to each 
other. Industries have been transformed ; new 
ones have been created ; new raw materials, 
new methods of production and new products 
have combined to change the pattern of inter- 
national trade. This revolution demands a new 
awareness of science among those who direct 
industry. It is no accident that the enormous 
growth of American production has coincided 
with an increasing representation in management 
of men with a strong scientific or technical back- 
ground. It cannot be too strongly emphasised 
that unbalanced boards of management, on 
which technical representation is small or non- 
existent, are unlikely to be able—even if they 
were not limited in other ways—to take full 
advantage of the results of scientific research 
with the speed and enterprise which are required 
under modern conditions. 

Technical backwardness in industry, already 
apparent before the war, may have been largely 
due to lack of technical awareness and enterprise, 
but it has. been aggravated by a complex of 
economic and financial factors peculiar to our 
post-war situation. The national economy since 
the war has been dominated by the twin shortages 
of steel and power, by the urgent need to redress 
an adverse trade balance, and by the demands of 
re-armament. This has necessarily meant the 
encouragement of established industries which 
could rapidly increase the output of products 
easily disposed of in the immediate post-war 
markets, and so contribute to the solution of our 
balance of payments problem. In these circum- 
stances, and while the “ seller’s market” per- 
sisted, it was all too easy for some sections of 
industry to continue in the dangerous belief that 
they could afford to ignore the latest develop- 
ments in science and technology. 

Such a belief is the more dangerous because 
the position has changed vastly since the time 
when we were the main suppliers of manufac- 
tured goods to other, less highly developed, 
countries. To-day, we can hardly expect to live 
by our industry unless we change the pattern of 
our production and seek to develop new products 
and processes, which, by depending on the appli- 
cation of our scientific and engineering skills— 
and these are as good as those of any country— 
will keep us in the forefront. Examples of this 
are to be found in various sectors ; the aircraft 
industry provides a striking case in point. But 
many more are needed. Last year only 
£34,000,000 out of a total of £2500 million of 
overseas exports represented goods (e.g. nylon, 
penicillin, radar equipment) which were unknown 
before the war. Even if we include such things as 
newer types of aircraft, the figure still falls short 
of £200 million, or 10 per cent of the total of 
United Kingdom exports. Only continued 
emphasis on new and more efficient methods of 
production, and on new product development, 
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as opposed to mere extension of existiny pro. 
duction, can provide our manufacturing industry 
with the advantages it requires in the compztitive 
world of international trade. 

Although the development of new products 
and processes depends on scientific researc') ang 
its application, its scale is governed by the lc vel of 
investment in manufacturing industry and »y the 
willingness of manufacturers to use available 
funds for this purpose. The level of inves:ment 
is widely criticised as being much too low. 

Investment in British manufacturing in Justry 
(including the making good of depreciation) js 
much less per person employed than in Amcrican 
industry, which suggests that our comp:titive 
position is worsening rather than improving. 
With their labour force in manufacturing industry 
only twice ours, the Americans now spend five 
or six times as much as we do on new plant and 
equipment, i.e. the equivalent, at its face value, 
of about three times as much per person empioyed, 
Such information as is available suggests that 
investment in manufacturing industry in this 
country also compares unfavourably with some 
European countries. 

These considerations bring out what we con- 
sider to be a critical feature of the whole situation, 
namely, the need to secure a high level of invest- 
ment in manufacturing industry. While we have 
emphasised the need to develop new products and 
new processes, industrial development in general 
should also be encouraged. 

Clearly the most effective single measure which 
would conduce to a greater exploitation of science 
by industry would be a significant increase in 
the volume of investment. Unfortunately, major 
improvements cannot be expected here until big 
changes in Government policy become possible. 
Given, of course, that consumption does not rise 
at the same time, greater industrial productivity 
could also help materially by providing more 
resources for investment. This, in turn, depends 
very largely on new capital, i.e. upon the capacity 
to re-equip so as to change existing methods of 
production ; productivity is almost certainly 
suffering at the present moment in those firms in 
which there has been little new investment. 

Scientific Discovery and Industrial Output.— 
Assuming no major change in the existing level 
of investment, we have asked ourselves what can 
be done to expedite the development of scientific 
ideas by industry. With our economy severely 
strained by the excessive demands made on it in 
recent years, and with industry mainly occupied 
in maintaining and modernising the production 
of established goods and services, it is clear that 
any extensive move into newer fields will be very 
slow unless deliberate efforts are made to bring it 
about. It is accordingly essential that all possible 
means should be examined whereby such a move 
could be encouraged, e.g. by the provision of 
extra resources, extra incentives, and by greater 
productivity. We have considered, in particular, 
whether improvements can be made by changes 
in existing controls, by taxation inducements, 
by extension of the work of research associations 
in the field of productivity, and by the use of 
development contracts in civil industry. 

It is plain that the bulk of industrial research 
must continue to be carried out in the research 
departments of individual firms. Essentially the 
research associations constitute a complementary 
scientific service for industry, their total expendi- 
tures amounting to probably not more than 10 
per cent of that spent within firms on research 
and development. The D.S.I.R. has recently 
surveyed the work of one particular association 
and has indicated certain directions in which it 
could be improved. For example, the member- 
ship of the particular association concerned is 
only about half that of the corresponding federa- 
of companies, although it covers about 60 per 
cent of the production value of the industry. 
Furthermore, although the work of this associa- 
tion has led, where the benefits can be evaluated, 
to annual savings of nearly £300,000, the total 
annual contribution made to it by the industry is 
only about £30,000. With a total budget of no 
more than £50,000, and an industry with an 
annual turnover of £87,000,000, it is not surprising 
that the association’s effort is regarded by the 
D.S.1.R. survey panel as being spread too thinly 
over too many objectives. 

The firms within some industrial groups do not 
seem to be contributing enough to the finance of 
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the research associations, in spite of the value of 
their work in increasing the efficiency of industrial 
rocesses. There is a widespread belief that 
jarge ind medium-sized firms are the ones which 
benefit most from the work of the associations. 
The snualler firms do not usually employ scientists 
and they are also limited, by their lack of capital, 
in the use they can make of the work of the 
rch associations. Very few of them could 
bear the cost of developing an idea through the 
pilot plant stage to full-scale production. Nor 
is it likely that small firms could find the resources 
to have this done on a contract basis. 

It is to be hoped that D.S.LR.’s policy of 
developing the work of the research associations 
in the field of productivity is rapidly fulfilled, 
since it is very likely that it is here that the output 
of medium and small firms could be most 
economically increased. It would still, however, 
be necessary for more investment capital to be 
made available to them if these firms were to 
benefit adequately from the work of the research 
associations. 

Industrial firms which produce equipment for 
defence are generally assisted by means of 
research and development contracts. Without 
Government help of this kind it is almost certain 
that our aircraft industry would never have 
achieved its present pre-eminent position. Similar 
contracts are used by the Ministry of Supply to 
aid the development of civil aircraft and gas 
turbines for certain industrial uses ; to a lesser 
extent, by the Post Office, for the development 
of communications equipment, and by the 
Ministry of Fuel and Power in discharging the 
Minister’s responsibility to encourage the best 
use of our resources of fuel and power. The 
practice has undoubtedly achieved very useful 
results in the fields of civil aircraft and Post 
Office equipment, and, although it has not long 
been in operation in the fuel and power field, the 
results are already encouraging. 

Summary and Conclusions.—There are many 
deep-seated historical and economic causes for 
our present difficulties. If there were a simple 
or clear remedy, it would long since have been 
discovered and acted upon. For this reason we 
have found it impossible to put forward a simple 
set of recommendations. Our conclusions, some 
of which contain recommendations for action, 
may be summarised as follows :— 

1. It is an essential condition of our survival 
that the number of trained scientists and techno- 
logists employed in industry be greatly increased. 

2. Modern conditions call for increasing use 
of scientists and technically trained men on the 
boards of management in industry. Unbalanced 
boards of management, on which technical 
representation is small or non-existent, cannot 
hope to take advantage of the results of scientific 
research with the necessary speed and enterprise. 

3. For our economic survival in an increasingly 
competitive world, our industry must put more 
emphasis on new methods and new products 
which depend on scientific and engineering skills. 

4. The volume of investment in our manufac- 
turing industry is too low, particularly in the 
development of new products and processes. Its 
increase would do more than any other single 
measure to assist the better exploitation of science 
by industry. 

5. We have considered various possible ways 
of improving the position. These have included : 

(a) Improvement of Controls.—We are advised 
that control by licensing of industrial building 
now has a negligible effect. 

(b) Taxation Inducements.—The inducements 
to research and development already provided 
under our taxation system leave little scope for 
further relief. 

(c) Research Associations.—These are valuable 
organisations and their work is complementary 
to that carried out within individual firms. We 
hope that their activities in the field of industrial 
productivity will be rapidly extended as a means 
of helping the smaller firms in particular. 

(d) Research and Development Contracts.— 
We believe that extension of the use of research 
and development contracts, largely through 
existing organisations, offers great possibilities 
in the modernisation of civilian industry and its 
exploitation of scientific discoveries. We hope 
that the appropriate authorities will give further, 
and urgent, consideration to the machinery 

hecessary for this extension. 
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A Single-Cylinder Diesel Engine 

AFTER a period of development which has 
occupied about four years, during which a 
number of prototypes have undergone field 
trials under arduous service conditions, Russell 
Newbery and Co., Ltd., Dagenham, has intro- 
duced a new diesel engine. This is a single- 
cylinder unit and is designed to meet all the 
requirements for a small prime mover, for 
contractors’ plant, agricultural machinery and 
diesel-electric sets. 

This engine, which has been named “‘ Husky,” 
and is illustrated herewith, has a single vertical 





“* Husky ”? Diesel Engine 


cylinder of 33in bore by 44in stroke, providing 
5 h.p. to 8 h.p., on a twelve-hour rating basis, 
over its speed range of 1000 to 1500 r.p.m., 
the respective b.m.e.p. being 80 Ib and 85 Ib 
per square inch. The compression ratio is 
17-5 to 1 and the compression pressure 610 Ib 
per square inch. The graph shows the b.h.p. 
and the fuel consumption plotted against revolu- 
tions per minute. Low-grade fuel is used and it is 
claimed that the engine, which is totally enclosed, 
is easily started by hand and gives quiet, smooth 
running. Unified screw threads have been used 
throughout the engine and all parts are strongly 
constructed to ensure a long working life. 


9 











s7 
a 
6. 
a 
<= 
— 
3 
s 
“ 
1000 1100 1200 1400 
rpm. 
Power Curves 


With a single heavy flywheel the dry weight is 
500 Ib, and 560 Ib with twin light flywheels. 
The cylinder head is of high-grade iron and 
incorporates the “RN” combustion system, 
together with inlet and exhaust valves, of sili- 
chrome steel, which are arranged horizontally 
and are push-rod operated through rocker 
levers. Four large studs fasten the cylinder 
head to the crankcase, which is of cast iron 
and strongly ribbed, the lower portion forming a 
large capacity oil sump. One main bearing 
housing is detachable to facilitate crankshaft 
removal and the other is integral with the main 
crankcase casting which is provided with a 
large inspection door and carries a wet renew- 
able liner. The aluminium silicon alloy piston 
has three compression and two scraper rings 
and is fitted with a floating gudgeon pin retained 
by circlips, while the “ H” section connecting 
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rod is a stamping from 65 tons per square inch 
steel and is drilled through the centre for lubri- 
cation to the copper-lead small end bush. The 
big end bearing is split at an angle to facilitate 
removal through the cylinder bore and the top 
half of the bearing is copper-lead lined, the 
bottom half being white metal lined. Prefinished 
white metal lined bushes carry the crankshaft 
which is an E.N.8 steel stamping, heat treated 
to 230 Brinell hardness, with an integral balance 
weight to minimise vibration. 

Chilled cast iron has been used for the cam- 
shaft, which is driven through a pair of helical 
gears from the crankshaft. The gears are of 
sufficient capacity to provide the drive for a 
half-speed shaft which can be fitted when re- 
quired. A simple governor of the company’s 
own design controls the engine speed and is 
driven from the camshaft end. Fuel is supplied 
by a C.A.V. pump having a self-cleaning pintle 
pattern nozzle, set at 135 atmospheres, with a 
large orifice. Sufficient fuel for running several 
hours at full load is mounted on the engine 
and a filter with a renewable element is incor- 
porated in the fuel circuit. . Lubrication of the 
engine is by a gear pattern oil pump which 
draws oil through a suction strainer in the 
sump and delivers it to a full flow filter 
before circulating it at the rate of 60 gallons per 
hour to all the bearings and the valve gear. 
The working oil pressure is 40 Ib per square 
inch. Thermo syphon cooling has been adopted 
in conjunction with cooling tanks or a radiator 
and when this is fitted a pulley is fitted to the 
back of the flywheel for driving the cooling fan. 

A dry pattern air filter is mounted directly on 
the cylinder head on which is also arranged the 
decompressor lever for use when starting. 





A Portable Elevator for Building 
Work 


For a number of years, M. B. Wild and Co., 
Ltd., 50, Pall Mall, London, S.W.1, has manu- 
factured an elevator for building work, which 
consists of a long jib carrying an endless chain 
with buckets at 2ft intervals, shaped.to carry 
bricks or tiles. The experience gained with this 
machine showed that not every site required its 
high output of bricks (2500 per hour), and on 
soft sites the trouble of shifting the machine was 
not justified unless a substantial number of 
bricks was going to be dealt with at one position. 
To meet these criticisms a new machine has now 
been developed which is lighter and of smaller 
capacity, to suit smaller sized contracts. It is 
constructed in two sections, each light enough 
to be carried by two men, and it has an output of 
1500 bricks per hour. 

The base section of this elevator is of strong 
angle and plate construction, housing a 1 h.p. 
air-cooled petrol engine with worm gear and 
clutch drive to the elevator chain which is 
mounted on the jib section. The jib is of light 
steel box construction with sprockets on the 
driving chain at either end and so arranged that 
the trays and driving chain returning to the 
loading point are both guided and protected 
throughout the whole length. The attachment 
of the jib section to the base is a clip arrangement 
so that no bolts or pins are necessary, rendering 
erection quick and simple. The driving chain 
is a precision roller type, with the collapsible 
steel trays spaced 4ft apart, the trays being so 
mounted that they automatically feather, thereby 
completely housing the return strand of the 
conveyor inside the jib member. 

The connecting arrangements between the 
two sections are such that the discharge height 
can be varied between limits of 2ft 6in and 22ft 
above the loading point. The low limit of 
elevation permits the elevator, if necessary, to 
be used as a simple conveyor. It may also be 
mounted on scaffolding, and thus used in con- 
junction with a lower elevator to deliver materials 
to third and fourth storey heights. 





&. CANADIAN CONFERENCE ON PRESTRESSED CONCRETE. 
—We are informed that plans are being prepared for a 
Canadian conference on p concrete, to be held 
in Toronto on January 28 and 29, 1954. The secretary 
of the organising committee of the conference is H. Feald- 
man, Hydro-Electric Power Commission of Ontario, 620, 
University Avenue, Toronto, 2. 
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THE UNIVERSITIES 


There is very much food for thought in 
the report of the University Grants Com- 
mittee for the years 1947 to 1952 issued 
last week. Indeed, there is so much that 
the reader of the report is in serious danger 
of suffering a form of mental indigestion. 
Before he has had time to consider the 
implications of one section and to relate its 
statements to the very many views about the 
work of universities that have been published 
since the war, he is likely to find himself 
hurried away into the study of another facet 
of the subject as fascinating or controversial 
as the last. There is room for comment upon 
every page. For though no one will decry 
the value of the work the University Grants 
Committee is doing, views about the functions 
of universities and about their ways of carry- 
ing them out will not always coincide with 
those of the committee. Yet about one 
thing it is really hardly possible to hold any 
other view than that of the committee. Its 
report remarks that “the prospect that the 
universities will continue to make an increas- 
ing call on the public purse and draw a rising 
proportion of their income from the State, 
cannot but occasion a certain anxiety.” 
The proportion borne by recurrent Treasury 
grants to the total income of the universities 
has risen from 31-4 per cent in 1938-39 to 
64-5 per cent in 1951-52, and is likely to 
rise still further, and of one body, the new 
University College of North Staffordshire, 
the committee can remark that “ the scale 
and pace of its early development has been 
determined by the extent to which we have 
been able” to meet its requirements. For- 
tunately, the Government has recognised the 
need of universities for that freedom from 
external control which some experienced 
completely when their endowments were 
fully equal to their expenses. Fortunately, 
through the expedient of the University 
Grants Committee, a means of spreading 
State aid has been found that divorces 
the Treasury from control and which, 
through the beneficial effect of the fixing 





of aid over periods of five years, allows 
the universities to plan ahead in the confident 
knowledge that finance will be available. 
Yet, now that the Treasury contribution 
has be ‘ome so large a proportion of the whole 
income of the universities everything depends 
upon the continuing forbearance of Govern- 
ments. It is again fortunate that by far 
the majority of people in this country who 
have thought upon the subject at all would 
recoil in horror from any suggestion of more 
direct Government control of the universities. 

Many of the problems with which uni- 
versities are beset in a rapidly changing 
world come to light in the report. Probably, 
as one consequence of a large increase from 
41-1 per cent in 1938-39 to 72-4 per cent in 
1951-52 in the number of students assisted 
in one way or another from public or private 
funds, a much higher proportion have few 
cultural interests and attainments beyond 
those acquired at school. That such students 
can benefit from university life is obvious 
enough. But if they are to do so the uni- 
versities need to make—and realise they need 
to make—more conscious efforts than hereto- 
fore to ensure that they do. Mere “ brown- 
baggers” (to whom Professor M‘Ewen 
recently referred scathingly in an article 
in these pages) lose very much of the 
benefit of university life. Again, the 
volume of human knowledge is increasing 
so rapidly that its frontiers lie on ever- 
widening circles. The arc that can be fully 
comprehended by a single mind grows 
smaller. Not only, therefore, do professors 
have to increase in numbers merely to cover 
the ground and quite independently of the 
number of students, not only does the 
apparatus required to advance the frontiers 
of knowledge become more costly and larger 
in amount, but the difficulty, too, of perform- 
ing the main task of a university, that “ of 
educating men and women capable of holding 
positions of responsibility in every walk of 
civil life,” is enhanced by the competing 
need to specialise. It is surely some evidence 
of failure to solve this problem that the report, 
in its references to departmentalism, can say 
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of collaboration in fields of study Te uiring 
contributions from workers in more than 
one science, that it “‘is often more easily 
achieved in a specialised research institute 
than by co-operation between a nun: ber of 
independent university departments.” Surely 
it is at a university that such collab. ra 
should be found at its best ! Of course, for 
engineers the pages of the report whic: refer 
to technological education are necessarily 
the more interesting. If they do no mor 
they may remove some misconce; tions 
Many of those who are critical of t!2 uni- 
versities for a supposed failure to «xpand 
their capacity rapidly enough and tv give 
favour to technology may fail to realis: how 
costly such expansion is, how much it has 
been delayed by the difficulties of pro /iding 
buildings and equipment, and the extent to 
which the committee expects in the next five 
years, within a relatively static total number 
of students, the proportion of scientific and 
technological students to increase. Nor 
may they appreciate how much the capacity 
of universities to take students for differing 
subjects is influenced by the popularity of 
those subjects. For reasons probably con- 
nected with the prejudices of parents and 
schoolmasters, pure science, for instance, is 
a more popular subject for study than 
technology. In 1952 there were 17,053 
students of the former compared with 10,215 
for the latter. If that proportion is to be 
changed—as it is urgent it should be changed 
—the remedy does not lie very largely 
within the powers of the universities. 

It is very natural to find the committee, 
in discussing the quality of students and the 
desirability or otherwise of increasing their 
numbers, implicitly assuming that anyone 
with sufficient talents ought to reach a uni- 
versity. For all its members are university 
men themselves, and have therefore a high 
opinion of the value of a university education. 
Yet the assumption is at least open to question. 
Of many men who have had the talents to 
reach great positions it may be doubted 
whether they would all have been benefited as 
much by the cloistered calm of university 
life as they were by early struggles to succeed 
elsewhere. Life is a great teacher of certain 
things and we cannot feel as disturbed as 
the committee seems when it deplores the 
tendency of some impecunious students to 
take up during vacations jobs, such as waiter, 
bus conductor or tax clerk, that have no 
connection with their studies. No doubt 
their studies may be retarded. But their 
knowledge of human beings may be 
advanced and in the same way that young 
professional engineers acquire during ap- 
prenticeship a respect for the rude common 
sense and practicality of the working 
man, so may they be learning that there is 
more to life than the ability to apply a train- 
ed critical mind to its problems. Immediate 
action, even if not wholly well directed, is 
sometimes more effective ! But if, therefore, 
there are some things in this report that may be 
open to criticism there is far more that attracts 
praise, and none more than those sections 
which show the universities to be willing, in 
the endeavour to meet their problems, to 
experiment. The outstanding experiment, 
of course, is the setting up of the University 
College of North Staffordshire to which we 
have already referred. For it is the declared 
aim of that college to avoid what its founders 
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regarded as the-excessive specialisation called 
for by university curricula of the normal 
type. Its success or failure, as judged by 
that of its students in later life, may well 
have profound effects upon university 
curricula. But it is by no means the only 
experiment. The universities, as this report 
reveals, are not only aware of their problems, 
put ready to tackle them on much the same 
lines of hard thinking and experiment that 
they would apply to more normal academic 
problems. 


ANGLO-AMERICAN SERVICE 
CO-OPERATION 

Although United States legislation prevents 
full and frank exchange of information 
between our two countries on the develop- 
ment of atomic weapons, the Fighting 
Services of both nations co-operate in all 
other respects to the fullest possible extent. 
The declared aim of their navies—and this 
applies also to the Canadian Navy—is to 
standardise their weapons and methods as 
far as practicable, and each navy is at once 
informed of any new idea or invention which 
originates in the other. One recalls in this 
connection the visits to United States waters 
of H.M.S. “* Perseus ”’°—a ferry carrier—to 
demonstrate the new steam-operated catapult, 
and of H.M.S. “ Rocket” to enable the 
Americans to try out the multi-barrelled anti- 
submarine mortar which, in one compact 
equipment, detects, pinpoints and fires a 
pattern of bombs at a submerged submarine. 
Both these British inventions have been 
hailed with enthusiasm and adopted by the 
United States Navy. More recently the 
capabilities of yet another British conception 
—the angled flight deck—have been demon- 
strated by the United States 27,000-ton air- 
craft carrier, the ‘‘ Antietam,”’ which arrived 
in British waters at the end of June. Because 
of her much greater resources, America is 
usually the first to build a prototype, or to 
exploit new devices and weapons by installing 
them in existing ships, and the “ Antietam ” 
is the first vessel to be fitted with a flight deck 
extension, angled flight path and angled 
arrester wires. Thus, although the basic 
trials of the new deck were carried out in 
British carriers and it is being incorporated 
in H.M.S. “ Hermes,” the carrier now 
building at Barrow-in-Furness, the honour 
of making the first landing on a properly 
constructed angled deck fell to a United States 
pilot in a United States aircraft. 

A description of the new device, which 
both the British and United States naval 
authorities regard as one of the most 
important developments in naval aviation, 
has already been given in this journal. 
Briefly, it involves the laying out of the flight 
deck and modifying its conventional shape 
so that aircraft fly on at an angle of between 
8 deg. and 104 deg. to port of the fore and 
aft line, instead of down the centre line. 
This enables an aircraft which has not been 
halted by the normal method of hooking 
on to one of the arrester wires to fly off 
again for another attempt, thus eliminating 
almost entirely the need for crash barriers, 
damage to the aircraft on crashing and the 
risk to men and aircraft parked in the forward 
parking area. If necessary, to arrest a 
badly shot-up aircraft which has signalled 
its inability to land in the normal manner, 
a crash barrier can be erected within three 
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minutes. A more important advantage is 
that the arresting area overlaps the parking 
area amidships, the effect of which is to 
increase the virtual length of the flight deck 
by about 40 per cent and thus greatly to 
increase the speed of operating aircraft, a 
factor of the highest importance in a large 
carrier accommodating well over 100 aircraft. 
This was well illustrated in the trials carried 
out recently in the Channel by the U.S.S. 
“ Antietam ” operating British and United 
States aircraft. Aircraft landed on at 
intervals of only thirty seconds. When halted 
by the arresting wire at the after part of the 
angled deck, and as soon as the hook cleared 
on the “rebound,” the aircraft taxied to 
starboard and was sent down to the harigar 
on the after lift. Meanwhile, further forward, 
between landings, other aircraft were being 
flown off on the port side using the normal 
flying off track, while yet more aircraft—jet 
machines—were being catapulted off from 
two catapults on the fore part of the deck. 
The extension of the flight deck to port and 
the absence of crash barriers have, in fact, 
made it possible to carry out these operations 
simultaneously and have increased consider- 
ably the speed of handling and operating 
aircraft. And this increased tempo would 
have been still more noticeable in the 
“ Antietam ” trials had she been fitted with 
steam-operated catapults, which are much 
quicker working and take up far less space 
than the conventional hydro-pneumatic wire 
purchase type. Up to four of the new 
catapults are being fitted in new British and 
United States carriers. 

Britain is not yet convinced of the need 
for building carriers of 60,000 tons, two of 
which are now under construction for the 
United States Navy. Nor have we at the 
present time the financial resources to build 
such vessels at a cost of some £78,000,000 
each. But it is highly satisfactory that the 
performance and fighting power of these 
super-carriers will be greatly enhanced as 
the result of British inventive genius. 





Obituary 
CHARLES LE MAISTRE, C.B.E. 


WE regret to have to record the death of 
Mr. Charles Le Maistre, of Lea Gate House, 
Bramley, Surrey, which occurred on July Sth. 
Mr. Le Maistre was in his eightieth year, 
and, until his retirement in 1942 he was the 
Director of the British Standards Institution, 
with the work of which body he had been 
closely associated since its inception in 1901. 
Charles Le Maistre was. born in Jersey in 
1874 and received his early education at a 
school in Brighton. Subsequently, he studied 
at the Central Technical College in South 
Kensington, and was trained as an electrical 
engineer. When the Engineering Standards 
Committee was formed in 1901 Le Maistre 
was working as an assistant to Mr. Leslie 
Robertson, who was appointed secretary to 
the committee. Mr. Robertson’s office at 
28, Victoria Street, Westminster, was used 
as the headquarters of the Standards Com- 
mittee, and there was begun the work to 
which Charles Le Maistre devoted the 
remainder of his engineering career. In 
1902, Le Maistre was appointed electrical 
assistant secretary to the Engineering 
Standards Committee in which office he 
continued until 1916. Following the tragic 
death of Mr. Robertson, in H.M.S. ““ Hamp- 
shire” in 1916, -hereaiatze -a8 appointed 
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secretary to the Standards Committee, the 
name of which was changed in 1918 to the 
British Engineering Standards Association. 
When, in 1929, the B.E.S.A. was incor- 
porated as the British Standards Institution, 
Mr. Le Maistre became the first director. 
He retired from that office in 1942, though 
he remained with the B.S.I. for a further 
year to serve as chairman of the executive 
committee. 

In addition to his work in the establishment 
of standards in this country, Mr. Le Maistre 
took a prominent part in the work of inter- 
national standardisation. As long ago as 
1904, he was appointed general secretary of 
the International Electrotechnical Com- 
mission, an office which he continued to hold 
up to the time of his death. He also took a 
large share of the work involved in the forma- 
tion of the United Nations Standards 
Co-ordinating Committee, and served as its 
secretary until its dissolution in 1946 to make 
way for the International Organisation for 
Standardisation. Mr. Le Méaistre’s inter- 
national interests also included the field of 
documentation, and from 1946 to 1951 he 
was president of the International Federation 
for Documentation. In addition, he was for 
many years a member of the Council of 
Aslib, serving as chairman in 1949 and 1950. 

Although Mr. Le Maistre was primarily 
an electrical engineer, his work for the 
British Standards Institution naturally 
brought him into touch with many branches 
of industry. He was a member of the 
Institution of Electrical Engineers for over 
fifty years, a member of the American 
Institute of Electrical Engineers, and an 
honorary member of the Royal Dutch 
Institution of Engineers. Mr. Le Maistre 
received his C.B.E. for his services in con- 
nection with standardisation during the first 
world war. Another honour bestowed upon 
him was that of Knight Commander of the 
Royal Swedish Order of Vasa. 





Letters to the Editor 


( We do not hold ourselves responsible for the opinions of our 
correspondents ) 


MINISTRY OF WORKS 


Sm,—Your leading article, in your issue of 
June 5th, on the work and organisation of the 
Ministry of Works is understandably partisan 
in its approach, but I think you have been less 
than fair in your appreciation of the present 
situation. Presumably you consider that if 
engineers were given appointments to the senior 
professional and administrative posts in the 
Ministry there would be a more efficient organisa- 
tion. There is no justification for reaching such 
conclusions unless it can be shown that there 
are posts not held by engineers but where engin- 
eering experience and qualifications are needed 
if the work is to be done efficiently. I can 
assure you that the staff associations concerned 
take care to see that work appropriate to pro- 
fessional and technical grades is allocated 
correctly. Work which is primarily engineering 
is under the charge of engineers, and architec- 
tural work is the responsibility of architects. 
No one in the administrative or executive classes 
would attempt to usurp the functions of the pro- 
fessional or technical officer and it would be 
equally wrong to appoint engineers, for example, 
to posts which are wholly administrative and 
where professional qualifications are not required. 

It is a common fallacy held by professional 
men that there is no special skill or experience 
required for administration or management 
work. They ignore the fact that, for example, 
the higher grade Civil Servants have spent many 
years accumulating the experience necessary 
for the efficient execution of their work. Doubt- 
less the British Institute of Management, or the 
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Institute of Public Administration, will give an 
account of the qualifications required, for they 
exist to foster and develop these aspects of good 
management. 

The problems of administration in the Civil 
Service are inseparably linked with the Parlia- 
mentary system of finance, and in the Ministry 
of Works there must be, as in other departments, 
a constant need for close control of expenditure 
in order that Parliamentary accounting processes 
may be satisfied. You will surely agree that 
even in a commercial concern, a works engineer 
is similarly bound by the financial policy of his 
directors. In exercising this general oversight 
and control in the Civil Service, the administra- 
tion is naturally guided by the advance of pro- 
fessional and technical experts. I do not doubt 
that the professional officer in the Works Mini- 
stry has ample freedom to proceed effectively in 
managing his particular service and that only 
general policy matters come within the purview 
of administration. 

You may be right when you claim that the 
engineer is not given a fair share of the senior 
professional posts in the Ministry, but it is well 
to appreciate that at present the major pro- 
portion of Government civil engineering work 
is undertaken by the Services departments 
under the control of their own organisation, 
whereas there is a far greater proportion of 
architectural work undertaken by Ministry of 
Works. No doubt if the original purposes of the 
Ministry had been fulfilled and the whole field 
of Government building and civil engineering 
brought within the one Ministry’s control, 
there would be a vastly different organisation 
in the Ministry of Works. Perhaps some day 
we may see the Ministry of Public Works 
your reviewer refers to in his comments on the 
Works and Buildings War History, and the 
engineer will then doubtless be given full outlet 
for his ambitions and abilities. 

You also complain that the Ministry has 
neglected its duties towards the industry by 
exercising a purely negative control. What 
action could the Ministry take other than to 
give full publicity through the media of advisory 
leaflets, exhibitions, lectures, &c. of efficient 
processes, modern developments in construc- 
tional methods, site organisation, costing and 
incentive schemes, &c.? The alternative—a 
system of direct compulsory powers to enforce 
the adoption of standards of efficiency—would 
not be acceptable to the industry. The control- 
ling body—though composed of professional 
experts, would not be immune from disagree- 
ment and dispute as to what remedy was most 
suitable for a particular lapse from efficiency. 
The leaven of ideas must be spread in the right 
quarter—in the technical schools and univer- 
sities. By insisting on proper training of the 
intake to the industry whether for the drawing- 
board or for the board room, it should be 

possible eventually to ensure that the industry 
is organised for efficient operation. 

Not that I agree with your contention that 
the industry is on the whole backward in adopt- 
ing new techniques—the large contracting firms 
which shoulder the greater part of new con- 
struction work, are certainly fully aware of the 
development of modern methods and utilise 
them to the full. The Building Research Station 
(which, incidentally, absorbed the work of the 
Chief Scientific Advisors Division) will no 
doubt give you illustrations of the co-operation 
which exists between the research and develop- 
ment sides of the industry. Where I think the 
industry could help itself is by the development 
of regional co-operative machinery pools on 
which the small contractor could draw when 
necessary. There are many firms in the industry 
which lack the capital resources to apply fully 
mechanical aids, nor does the size of their con- 
tracts justify a general application. Traditional 
methods are frequently the only suitable ones ; 
innovations and initially costly alternatives are 
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often objected to by the client and therefore 
freedom of choice is not left with the contractor. 
I also think it would be advisable now that the 
industry has fully recovered from the dislocation 
of the war and immediate post-war period, for a 
review to be undertaken of the extent to which 
the recommendations of the 1950 Working 
Party on Building Operations have been applied. 
There may be further steps needed to ensure 
that the valuable work of this committee is not 
forgotten and that its conclusions are re-empha- 
sised and reinforced. 

W. J. WEBSTER 

Manchester, 20, 
June 18th. 


[We can hardly be expected to agree that 
“it would be equally wrong to appoint engineers, 
for example, to posts which are wholly admini- 
strative and where professional qualifications are 
not required.” That is to suggest that because 
the work of the directors of a company is admini- 
strative nobody trained as an engineer shall ever 
reach the board room! Furthermore, is it not 
administrative arrogance to suppose that in 
administering the affairs of a body concerned 
with engineering works “ professional qualifica- 
tions are not required” ? We do not suggest 
that administration should be reserved to engin- 
eers, only that the senior positions right up to 
the top should be open to them ; and that not 
only should there be no bar, in theory, to their 
advancement to such posts but that they shall 
actually, on proof of administrative abilities in 
less senior positions be advanced to them. If 
it be then argued that engineers of the right 
quality are not to be found in the Ministry we are 
forced to reply—on remembering how many 
engineers occupy with distinction high admini- 
Strative positions in industry and how well civil 
engineers, for example, administer the affairs of 
camps containing thousands of men on con- 
structional work—that there is something amiss 
with the Ministry’s methods of recruiting its 
engineering staff !—Ep., THE E.] 


THE TRAINING OF ENGINEERING 
DESIGNERS 


Sir,—With reference to Professor M‘Ewen’s 
letter published in your issue of July 10th, the 
following further comments may be of interest. 

I appreciate Professor M‘Ewen’s point that a 
“Design and Make” scheme is probably 
impracticable for undergraduate courses, both 
because of the numbers involved and because 
the necessary time can ill be spared at this 
stage. Furthermore, I do not think an under- 
graduate is ready for the work. I regard the 
work spent at sea by engineer officers, obtaining a 
Watchkeeping Certificate, as providing a most 
desirable practical background for realistic 
design. 

I realise, too, that the workshop facilities at 
most universities might be inadequate, both in 
range and in amount, for tasks such as I have 
described. I should have thought, however, 
that in many cases local firms would be prepared 
to co-operate both by allowing students to work 
in their shops and by supplying patterns, &c., at 
cost. The actual cost of materials and standard 
items, e.g., ball bearings (in our case at Naval 
Store prices) has been quite small so far, amount- 
ing to some £5 per syndicate. 

Our practice of design for 100 “ off” is to 
ensure that the production engineering aspect 
is properly considered. We do not, in fact, 
make jigs and special tools, but the “ firms ”’ 
are entitled to claim the estimated net saving 
made possible by tooling up in the manner they 
specify. 

I do, however, entirely agree with Professor 
M‘Ewen’s conception of carrying studies to 
the working drawing stage only. We, in fact, 
do just that for the Ordnance Engineering 
Courses where time does not permit of manu- 
facture, and where the items under design demand 
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more specialised manufacturing techniques, 
Experience of these “design and not make” 
projects has shown them to be very well worth. 
while and quite economical of time; _ thei 
one failing, in my view, is that they are less 
effective in developing what should be a sort of 
conditioned response—that of looking at every 
detail of a design, as it is drawn, through the 
works manager’s spectacles ; but skilled guidance 
can, as Professor M‘Ewen says, do a lot to over. 
come this defect. 

This technique does seem capable of appli. 
cation to undergraduate courses, and I ami sure 
it would be worthwhile in spite of a pvssible 
lack of practical background. At the Royal 
Naval Engineering College where post-graduate 
courses are automatic it is, of course, convenient 
to leave it to the latter stage. 

H. G. H. Tracy 

Manadon, Plymouth. 

July 9th: 


Sir,—I have been much interested by the 
discussion in THE ENGINEER on the training of 
the designer. After reading of the work done 
at the Naval College at Plymouth and also the 
Military College of Science, I should like to add 
another place to the list. This is the Industrial 
Design Department of the Central School of 
Arts and Crafts, W.C.1. Here, the emphasis 
is on design for mass-produced domestic con- 
sumer products, where price, appearance and 
performance play equal roles. 

In concentrating on this specialised field, the 
course could not be taken as a model for an 
engineering college, but several points of 
approach are worthy of note. The course is 
of three years. The first year is concerned with 
basic engineering, workshop practice, form and 
colour, presentation drawing, the elements of 
drafting and simple quantity production methods. 
In the second year, students begin work on 
actual design problems. At first, these are taken 
only as far as a scheme drawing ; then later toa 
complete general arrangement with a full parts 
list. 

The student leaving at the end of the third 
year will generally have (in addition to several 
uncompleted projects) two or three fully detailed 
designs supported by coloured presentation 
drawings, and mock-up or working models, 
according to the nature and size of the job. 

That such results are achieved may be put 
down partly to the previous art training of many 
students which imbues them with a keen three- 
dimensional sense, and the ability to draw, but 
mainly to the observance of that cardinal rule 
for creative activity, ‘“‘ always work from the 
general to the particular.” With regard to various 
remarks by correspondents in last week’s issue, 
I attach great importance to John L. Hopkins’s 
emphasis on complete design specifications, and 
group projects. In a three-year course, the latter 
are only too easily forgotten through the student's 
anxiety to achieve personal distinction at diploma 
time. 

Finally, I wholly agree with Professor Ewen 
M‘Ewen about the difficulties of actually building 
the designs in the school workshop. For while 
this is to be recommended, where feasible, as an 
instructive and rewarding exercise—if the job 
calls for a pressure die casting or a deep-drawing 
operation—we must not put up any artificial 
barriers that must inevitably produce a cramped 
and second-rate progeny. 

Davip M. PEARSON 

Wembley, Middlesex, 

July 12th. 





British CHEMICAL PLANT MANUFACTURERS’ ASSO- 
CIATION.—The British Chemical Plant Manufacturers’ 
Association, 14, Suffolk Street, London, S.W.1, has 
published a booklet outlining the history, organisation 
and services of the Association. It has been 
for the benefit of firms inquiring about mem! ip, rand 

pe AE oo an —_ the Secretary of the Association 
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A High-Temperature High- Vacuum 
Furnace for Experimental Work 


By H. D. BLAKELOCK, B.Sc.,* and C. F. MACHIN, B.Sc., F.Inst.P.* 
The heating element in the furnace described here is a slotted cylinder of graphite 


suitable for a three-phase supply. 


The three electrical lead-in connections also 


serve as mechanical supports for the heating element. For a working temperature 
of 2000 deg. Cent. the furnace loading is less than 6kW. 


INCE the beginning of the century, several 
‘ descriptions of high temperature vacuum 
furnaces have appeared in technical litera- 
ture. For quite small furnaces, in which the 
element embraced a cylinder approximately 
|4in by lin diameter, self-supporting tung- 
sten wire has been used for the element,’ ? 
whereas for a larger furnace (1Sin by, 3in’ 
diameter), molybdenum wire coils have been 
supported on a zircon muffle.* This need 


to support the element in large furnaces , 


designed to operate at 2000 deg. Cent. 
creates a complication which can be avoided 
by using a single metal sheet. Such sheets 
fave been used either split to form a single 
turn resistive element,‘ or complete as a 
susceptor for a high frequency circuit.® 

As an alternative to metal, graphite is a 
relatively inexpensive structural material 
with useful mechanical and electrical charac- 
teristics. It is not only relatively easy to 
machine but has a tensile strength which,, 


Fig. 1—High-Temperature High-Vacuum Furnace 


although lower than that of refractory 
metals at room temperature, increases steadily 
with temperature up to about 2500 deg. 
Cent. Graphite elements, provided they 
are self-supporting at room temperature 
and are uniformly heated, will therefore 
show no tendency to sag at higher tempera- 
tures. Furthermore, in comparison with 
metals, the resistivity of graphite is approxi- 
mately constant over the whole temperature 
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range and is substantially higher than that 
of refractory metals. As early as 1906, 
Arsem’ described a furnace with a graphite 
element cut from a tube to the form of a 
helix 74in long and 2in diameter and other 
workers® ® 2% 11 have described graphite tubes 
split along almost their whole length to form 
a single phase element with the connections 
at one end. 

A graphite element heated by high fre- 
quency induction has also been used,’ but 
this method of heating, whatever the material 
of the element, suffers from the disadvantage 
that it requires a suitable alternator for about 
10,000 c/s. It also imposes some limitations 
on the choice of thermal insulation. The 
various reasons given above led the authors 
to choose the resistance method of heating 
and to select'graphite as the most suitable 
material for the element. 

The particular feature of the furnace 
element to be described is the polyphase 
connection which, al- 
though previously sug- 
gested,>* does not 
appear to have been 
used before in practice. 
Its advantages are that, 
for larger furnaces, 
the generally available 
three-phase supply can 
be utilised and, with 
three or six points 
of entry for the cur- 
rent, the rating of 
each lead can _ be 
reduced. Furthermore, 
it is possible to design 
the legs with reason- 
able thermal loss 
characteristics and still 
have a stable mecha- 
nical arrangement. 


CONSTRUCTION 


Element.— Yn __ the 
particular case des- 
cribed, the element 
(Figs. 2 and 3) is desig- 
ned for three-phase 
working, the three legs 
of the element serving 
the dual purpose of 
electrical connection 
and mechanical sup- 
port. »These legs are 
integral with the main 
body of the 
element, which is in 
the form of a hollow 
cylinder 6cm in diameter and 8cm in length, 
with a wall thickness of 3mm. To increase 
the resistance of the element, the cylinder is 
slit along its length alternately from top and 
bottom. So that the current does not con- 
centrate unduly around the ends of these 
slots and, in consequence, cause it to be 
weakened by local overheating and excessive 
evaporation of the graphite, the ends of the 
slots are enlarged. The slots are spaced 
20 deg. apart and are each yin wide, 
so that the cross-section of the conduction 
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path is 0-3cm square. It follows from 
the form of construction that the three 
sections form a delta connection. 

The supporting legs are so designed that, 
at the point where they join the heater, the 
current density in the leg is equal to that in 
the element but at a distance of 10mm 
from this point the width of the leg is made 
to increase with increasing distance from 
the heater. In this way a reasonable balance 
between thermal generation and thermal loss 
is maintained. Outside and below the high 
temperature zone, the base of the legs are 





Fig. 2—Heating Element and Screens with Cover 
Removed 


attached to graphite plinths by dowel pins 
and cement, and the lower ends of these 
plinths are bolted to water-cooled copper 
lead-in tubes. 

Thermal Insulation.—Since resistance heat- 
ing and not high frequency induction heating 
is used for the element, there is complete 
freedom of choice as regards the thermal 
insulation. Graphite powder, a refractory 
material such as zircon, or radiation screen- 
ing have all been used but the latter was 
preferred for the furnace described here 
since, compared with other forms of insula- 
tion, it has a lower thermal capacity, smaller 
adsorbed gas content and greater resistance 
to thermal shock. All of these characteristics 
permit more rapid heating. ‘ 

The screening is cylindrical in shape and 
is formed by two riveted cylinders of molyb- 
denum creating an annulus which encloses 
several’ suitably spaced molybdenum sheets. 
This cylindrical annulus rests on the pile 
of lower screens of circular form through 
which penetrate the legs of the element. 
Small supports locate the cylindrical portion 
of the screen and lift it sufficiently to create a 
pumping aperture. 

The top screens are the same size as the 
lower ones except that they are pierced only 
by a single central hole to facilitate pyro- 
metry. The screens are attached by molyb- 
denum bolts to a stainless steel plate which 
in turn is supported from the top cover of 
the furnace. When in position a gap of 
about lcm separates the lowest top: screen 
from the upper edge of the side screens, 
thus providing a second opening for pumping. 
With this arrangement the power input to 
the furnace for a temperature of 2000 deg. 
Cent. is less than 6kW. 

Outer Vacuum Envelope.—The outer 
vacuum envelope consists of two water- 
cooled cylinders surmounted by a water- 
cooled top plate. The latter carries a viewing 
window for the optical temperature measure- 
ment together with a 2in diameter hole for 
the immersion of a vacuum gauge, if desired. 
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the baffle. The pump- 
ing channel through 
the screens is of such 
dimensions that the 





effective pumping 





speed at the charge is 
only slightly lower. 








In designing a furnace 
to reach temperature 
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because in furnacing 
ig a charge which con- 
tains a large amount 
of gas it is often the 
pumping ‘speed, rather 
than the _ thermal 
characteristics of the 
furnace, which limits 
the rate at which the 
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can be reached. 


PERFORMANCE 


Table I shows the 
relationship between 
the power input to 
the furnace and the 
temperature of the 
charge. “ 

At the operating 








Fig. 3—Section through Furnace 


In the present design a shield has not been 
included for the protection of the quartz 
window in the intervals between temperature 
measurements. For some work this omission 
might result in serious filming of the window 
so that accurate temperature measurements 
could not be made. However, this difficulty 
has not been encountered by the authors 
in their work and so it has not been necessary 
to incorporate such a shield. 

The larger part of the main body is 
easily removable to give access to the 
element and radiation screening for the 
initial setting up. For the cooling of both 
the main body and the top plate, separate 
lengths of wave-guide tubing are soldered 
to the wall and can easily be connected by 
rubber tubing to give a low impedance water 
circuit. Both ends of each cylinder are 
provided with double “O” ring seals and 
the space between the “O” rings may be 
evacuated to check for leaks. 

Electrical Connections and Pumping System. 
—Three water-cooled electrical leads enter the 
lower cylinder radially, each lead consisting 


TABLE I—Power-Temperature Characteristics 


of Furnace 
Tempera’ Power Input 
Deg. Cent. kW 
SS eae 
eee 
eae 
eo * 
2000 5: 


of concentric copper tubes for water flow and 
return. They are insulated from the mount- 
ing bosses by “ Tufnol ” bushes which also 
form “OQ” ring spacers, thus limiting the 
compression on the neoprene vacuum sealing 
rings to 25 per cent (Fig. 3). To the water- 
cooled leads are clamped solid copper bars 
machined at their top ends to form lands 
for the graphite plinths. The bosses which 
carry the water-cooled leads project inside 
the chamber to give increased stability to the 
leads and at the same time support stainless 
steel rods carrying the side and bottom 
radiation screens. 

The whole furnace assembly is finally 
bolted to the top of the baffle valve of a 6in 
diameter oil condensation pump, which has a 
nominal speed of 350 litres per second above 


temperature of 2000 
deg. Cent., the phase 
current is 150A and 
the voltage between phases is 21V. If the 
uncharged furnace is switched on at full 
power, it reaches a steady ture in 
fifteen minutes and therefore has a thermal 
capacity equivalent to about 850 grammes of 
water. 

The only difficulty that has been encoun- 
tered so far in the use of the furnace arose 
from the reaction between molybdenum and 
graphite at high temperature. Initially the 
charge stood on a table composed of a 
graphite disc supported on three molyb- 


‘ 
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satisfactorily. As would be expected from 
the published data om the rate of evaporation 
of graphite, there is no evidence of evapora. 
tion of graphite from the element itself 
Therefore, there seems to be no reascn wh 
the furnace could not be operated at highe; 
temperatures, changing the inner screen 
material if necessary to tantalum, tungsten 
or even graphite. 
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The Avro Delta ‘‘ 707C ” 


Our illustration shows the first aerial photo. 
graph of the new. Avro Delta “ 707C” dual- 
control delta research aircraft which has just been 
taken off the secret list and which will be shown 
to the public for the first time at the display of the 
Society of British Aircraft Constructors, Ltd., at 
Farnborough, next September. This aircraft is 
the fifth in the Avro series and is designed to 
familiarise pilots with the delta plan form, hence 
the dual control. The first flight of the ‘“‘ 707 C” 
was made on July Ist by Squadron Leader J. B, 
Wales, the test pilot for A. V. Roe and Co., Ltd., 
the builders of the aircraft, from Waddington 
Aerodrome, near the Avro Bracebridge Heath 
factory at Lincoln, and this was followed by a 
thirty-minute flight from Waddington to the 
Avro Woodford base. Commenting on the new 
dual-control “707 C,” which is powered by a 
Rolls-Royce “ Derwent” engine, Sir Roy H. 
Dobson mentioned that with the appearance of 





Avro Delta ‘‘707C ”’ 


denum legs screwed into the graphite. With 
time the legs worked loose in the disc, 
causing the table to collapse. The platform 
and legs of the new table are machined from 
a single block of graphite and a small molyb- 
denum plate, which can be changed occa- 
sionally, is placed beneath the table to protect 
the molybdenum screen below. 

The furnace has already operated for 
several hundreds of hours and, apart from 
the difficulty with the table, has worked 


this latest design the company now has five delta 
aircraft flying, this number including the new 
“Vulcan” bomber, one low-speed “707B” 
and two high-speed ‘‘ 707 A.s.”” 





LAUNCH OF 32,000-ToN Om TANKER.—The British 
Tanker Co., Ltd., announces that Mrs. R. A. Butler 
will launch the second of the thirteen 32,000 tons dead- 
weight oil tankers ordered by the company, on Friday, 


July 24th. The ship, which will be named “ British 
Merchant, is being built by Swan, Hunter and Wigham 
Richardson, Ltd. 
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Railcar for Leeds 


The railcar described here is being tried out by Leeds Corporation to determine 


its suitability for some of the city’s traffic requirements. 


The electrical 


equipment of this car includes “‘ Vambac” control, which provides variable, auto- 
matic, multi-notch braking and accelerating control. Resilient wheels are fitted and 
propulsion is by bogie-mounted motors with cardan shaft drive. Solenoid-operated 
internal expanding brakes operate on each motor shaft and the bogies carry 


magnetic track brakes. 


ESPITE the present tendency to replace 
D tramcars by oil-engined buses, there are 
some “British transport operators who are 
confident that there is still a place for the tram- 
car in urban passenger transport. For several 
years the Blackpool Corporation has been 


double-decker will go in due course, together 
with most of the city tracks, and Leeds is likely 
to have a high-speed railcar service to outlying 
areas. 

Leeds has always been among the pioneers of 
transport by cars on rails. Beginning with 





Fig. 1—Railcar No. 602 for Leeds Corporation 


putting into service a very modern design of 
single-deck car which has proved to be economi- 
cal for high-speed transport, particularly along 
reserved tracks. Recently the Leeds Corpora- 
tion has also decided that single-deck railcars 
are suitable for special routes and on reserved 
tracks outside the city area, although it is accepted 
that there is no room for the orthodox tramcar 
in congested streets. Consequently, the old 








Fig. 2—Accelerator with Eighty-three Steps of Resistance Switching 


horse-drawn trams in 1871, the city was experi- 
menting with the first steam car in 1877. It is 
interesting to recall that Colonel R. E. Crompton, 
who founded the parent firm of Crompton 
Parkinson, Ltd., was concerned with Peter 
Willans in the design of the steam trams fitted 
with Willans’ engines and manufactured by 
Fowlers of Leeds. Now, seventy-six years 
later, the successor company is responsible 











Fig. 3—‘* Vambac ”’ Controller for Railcar Motors 
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for the electrical traction equipment of the new 
Leeds railcar No. 602 (Fig. 1), which is being 
tried out in order to decide whether it will be 
adopted as the standard car for future develop- 
ment. 

The electrical traction equipment of the Leeds 
railcar, a further development of that already in 
service on the Blackpool cars, includes “* Vam- 
bac” (variable automatic multi-notch braking 
and accelerating control) gear, solenoid-operated 
internal expanding brakes operating on the 
motor shaft (Fig. 4), magnetic track brakes, 
bogie-mounted motors with cardan shaft drive, 
and resilient wheels. 

The main part of the “ Vambac” control 
system is the accelerator (Fig. 2), which reduces 
the control resistance during the accelerating 
period in very small steps so that acceleration 
is effected very smoothly. The accelerator 
gives eighty-three steps of resistance switching 
instead of the six to twelve steps of the con- 
ventional design of controller, and also operates 
in reverse for rheostatic braking. Becayse of 
this arrangement, high rates of acceleration are 
permissible without the passenger experiencing 
any jerkiness during acceleration or braking. 
The resistors are switched by a motor-driven 
arm which is automatically regulated in speed 
according to the setting of the single driving 
lever (Fig. 3), in conjunction with the control 
imposed by automatic safeguards to prevent 
overloading. ‘The arm carries permanent mag- 
nets which operate the resistor step switches. 

Both acceleration and braking are controlled 
by the driving lever (shown on the left of Fig. 3) 
being pushed forwards or backwards, respec- 
tively. Acceleration is automatic but the rate 
is variable as pre-selected by the driver, depend- 
ing upon the extent to which the control lever 
is moved in a forward position. With this 
arrangement the car automatically accelerates, 
at the rate selected, up to its full speed. The 
car is controlled by a single lever by the driver’s 
left hand, on the right-hand side is another 
lever to operate a separate reversing switch. 

An important characteristic of the car is that, 
in addition to the rheostatic braking operative 
down to about 3 to 5 m.p,h., braking from this 
speed to stop is effected by solenoid-operated 
internal-expanding brakes operating on the 
shafts of the motors (Fig. 4). Magnetic track 
brakes are also fitted for emergency stopping. . 
Both track and shaft brakes are battery operated 
and therefore independent of a supply failure. 
Indicating lamps are fitted in the driver’s cab 
to show that all four shaft brakes are released 
and the track brakes applied on emergency 
stopping. In the event of a power failure, the 
vehicle is automatically brought to a standstill. 
To enable the conductor to switch off power and 
apply the shaft brakes in the event of an emer- 
gency, a suitable switch is provided in the central 
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entrance of the car. 
above was manufactured by Allen West and Co., 
Ltd., in collaboration with Crompton Parkinson, 
Ltd. 

There are four circular, round-frame, light- 
weight, high-speed motors of 45 h.p. mounted 
rigidly on bogies. Each motor drives through a 


The control gear described 


cardan shaft. This arrangement allows the 

motor to be fully spring-borne, thus increasing the 

smooth riding of the car and the life of the 

equipment. The final drive is through a high- 

— reduction spiral bevel gearbox to the 
le. 

The two bogies, which have 6ft wheelbase 
and 17ft bogie centres, were manufactured by 
Maley and Taunton, Ltd. Hornways, which 
wear and cause noise, are not used, the weight 
of the vehicle being transmitted through rubber 
axlebox springs to a cast steel platform attached 
to the axle casing. The axle is positioned by a 
sprung steel link which is fitted at one end and 
free to slip longitudinally at the other ; this link 
accommodates changes in length due to flexing, 
but restrains the axle transversely. Rubber is 





Fig. 4—Railcar Bogie With Track and Shaft Brakes 


used for the axle-box suspension and is also used 
in conjunction with semi-elliptic springs for the 

* body suspension. This design gives very smooth 
riding and damps out the higher frequency 
vibrations. 

There are no swing holsters ; it was considered 
that they were unnecessary and would add to 
the weight of the bogie. The bogie is not entirely 
rigid transversely and its design allows a small 


Main Dimensions and Particulars of Railcar No. 602. 


Body builder eee cee coe ee Charles H. Roe, Ltd. 
SS eae eee Cl 

Overall height (to bow collector base) ... 15ft (unladen) 
wee 

Bogie wheelbase os 

Bogie centres. .» 17ft 

Gauge sets eoe 4ft 8tin 

Seating capacity fie cee a a 
oo Sat a es 

Weight (unladen) ... ... sos ecn ep ees 


degree of lateral freedom by movement of the 
body rubbers. This movement is controlled by 
dampers incorporated into the body springing. 
The wheels are of resilient design, introduced by 
Crompton Parkinson, in which there is no metal- 
to-metal connection between wheel hub and 
tyre, torque being transmitted and shocks 
absorbed by large masses of rubber in shear. 
The rubber is in the form of a ** sandwich.” 





PRESTRESSED CONCRETE GASHOLDER TANK.—It is 
believed that the prestressed concrete gasholder tank 
recently completed at Cromer for the Norwich Division 
of the Eastern Gas Board is the first of its kind to be 
built in this country. The tank, which is constructed 
entirely of pneumatic mortar, has an internal diameter of 
74ft and a depth of 27ft 6in. It was prestressed circum- 
ferentially on the “* Preload” system using 0-2in high- 
tensile cold drawn wire which is drawn down in the 
stressing operation to 0-177in diameter. The total 
amount of wire used was approximately 6 tons. The 
vertical prestressing was by 18 MacAlloy bars at 39in 
centres. The main wall of the tank was stressed by a 
single layer of wire and the heavy ring around the top 
by two layers with pneumatic mortar between them. 
The main contractors were Newton Chambers and Co.., 
Ltd., and the specialist prestressing contractors were 
Preload (Great Britain), Ltd. 
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A Statically Indeterminate Prestressed 
Concrete Building 


A FIVE-STOREY building recently erected at 
Kilburn—the telephone manager’s office 
for the North-West of London—is of particular 
interest to structural engineers in that it was 
designed as a continuous frame for its full height, 
and incorporates post-tensioned prestressed 
concrete beams. The particular difficulty of 
designing a statically indeterminate structure in 
prestressed concrete is well known—the act of 
applying the prestressing force causes strains 
which, in their turn, cause further changes of 
stress throughout the structure in addition to 
those directly due to the prestressing. Thus, 
prestressing induces a ‘“* parasitic moment,” as it 
has been called, which may affect the stress 





tend to hog, and with a cable path partly aboye 
and partly below the neutral axis, a condition 
may be obtained where there is no change of 
slope at the ends. The cable paths for the beam; 
of this particular structure were chosen by the 
application of that principle. A cross section 
through the frame is shown in the illustration 
below, from which the cable paths in the pos. 
tentioned beams may be noted. The colu:ns are 
of normal reinforced concrete and the whok 
frame was treated as a continuous structure. As 
is usual with such designs a trial and error 
approach had to be adopted. Suitable dimen. 
sions were chosen for the various members of 
the frame and the frame was then analysed, 
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Sections through Structural Frame of Building 


distribution throughout the frame very con- 
siderably. 

Several methods of overcoming this difficulty 
either by computing or eliminating the “‘ parasitic 
moments,” have been tried. For instance, in a 
continuous beam, straight prestressing cables 
have been used and each span has been haunched 
near the supports, so that the cables lie above the 
neutral axis near the supports, where the bending 
moments are positive, and below it near the 
centres of the spans, where the moments are 
negative. A constant beam section with the 
—T path raised over the supports has also been 
tried. 

It is possible to choose a beam section and a 
cable path so that no change of slope occurs at 
the ends of the beam due to prestressing. Thus, 
with the cables above the neutral axis, the beam 
will tend to sag, and with them below it will 


J - 

The elastic shortening due to the prestressing force 
in the main beams (which was about 200 tons 
per beam initially) clearly induced moments in 
the frame which could not readily be eliminated. 
This shortening was of the order of 4/,9in and was 
provided for in the analysis. Furthermore, as the 
main beams were stressed as each storey height 
was reached, moment analyses for these partial 
frames were necessary for the moments due to 
the loads present at the time of prestressing as 
well as for elastic shortening. 

As far as we are aware, this building is the 
only one of its kind yet erected, viz., a multi- 
storey continuous structure in pres con- 
crete—with the exception of a four-storey office 
building which has been built at Leopoldville 
in the Belgian Congo. The Magnel system was 
used for the post-tensioned beams, the concrete 
and steel wire specifications following the 
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customary standards for prestressed concrete 
work (maximum working stresses of 2700 lb 

r square inch in the concrete and 110,000 Ib 
per square inch in the steel). The frames of the 
building are spaced at 12ft centres, there being 
sixteen frames altogether. The clear span across 
the frames is 45ft 3in, as the drawing shows. 
Precast, prestressed concrete secondary beams 
span between the main beams at 16in centres ; 
they carry hollow clay flooring units and an 
in situ concrete topping forming the floors. 
Mild steel reinforcement was incorporated in 
the topping to give full continuity over the main 
beams. During construction it was necessary 
to have as much of the total dead load as possible 
on the main beams when they were tensioned. 
Therefore, the floors between the main beams 
were placed, leaving strips on each side of each 
beam to be completed after the tensioning, 
thus ensuring that the floor itself was not affected 
by that operation. Originally, a concrete mix 
of 1: 14:3 was specified with a fourteen-day 
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cube strength of 6850 lb per square inch, but a 
1:2:4 mix, which gave a cube strength of 
5900 Ib per square inch at fourteen days, was 
later substituted. A -water/cement ratio of 0-4 
maximum was used for both mixes. The long 
sides of the building are faced with precast con- 
crete mullions for almost the full height. The 
mullions carry alternate bands of glazing and 
precast concrete panels. 

The telephone manager’s office was designed 
by the Chief Architect’s Division of the Ministry 
of Works, the prestressed concrete structure 
above ground floor level being the responsibility 
of the Superintending Development Engineer’s 
Branch, which provided the above technical 
information. The main contractor was Richard 
Costain, Ltd. The Building Research Station 
co-operated throughout the construction of the 
building and is continuing to make long-term 
observations on strains and deflections in the 
frame. Their results so far, we understand, 
substantially confirm the design assumptions. 


Portable Aluminium Test Masts 


Lew system of wireless transmission at “‘ very 
high ” and “ super high ” frequencies is now 
being used on an increasing scale for television 
and telephone links. As the short waves are 
effectively interrupted by physical obstacles 
such as hills, or the curvature of the earth, the 
system requires a series of receiving and retrans- 
mitting stations within “visual” range of 
each other and therefore spaced at relatively 





Mast Erected to Half Full Height 


frequent intervals along the line of transmission. 

Establishment of a new line has to be preceded 
by tests to discover the best site for each relay 
Station and the height of mast that will be 
needed, and for this work pairs of temporary 
test masts, carrying transmitting and receiving 
equipment, are employed. The structure and 
design of these test masts must allow them to 
be easily transportable to sites over all types of 
country and be capable of being quickly erected 





and dismantled by a small crew. A further 
essential is that the height of the directional 
transmitting and receiving aerials and reflectors 
on the masts should be readily adjustable. 

A pair of 200ft-high test masts to meet these 
requirements has recently been built for Standard 
Telecommunication Laboratories, Ltd., by Pain- 
ter Brothers, Ltd., Hereford, to the design of 
British Insulated Callender’s Construction Com- 
pany, Ltd., and it will be 
seen from the accom- 
panying illustrations that 
each mast is of lattice 
construction, triangular 
in cross-section, and is 
built up from a number 
of short, easily-handled 
lengths. It is guyed at 
several points. 

The material chosen 
for the structure was 
aluminium alloy supplied 
by Northern Alumi- 
nium Company, Ltd. 
This alloy, which meets 
B.S. 1476 HE10, 
is of the aluminium- 
silicon-magnesium type 
now widely used for 
structural work, and has 
a typical tensile proof 
stress of 18 tons per 
square inch and sufficient 
durability to enable it 
generally to be used 
without painting. The 
possibility of welded 
steel construction was 
investigated but ruled 
out on grounds of weight 
alone; but in this 
instance the lightness of 
aluminium alloy was 
obviously attractive, 
since it could be assumed 
that by using alumin- 
ium which has a density 
one-third that of steel, 
the resulting structure 
would be about half 
the weight of a steel 
one. Transport to the 
site is simplified, and 
erection and dismantling 
greatly speeded up. Each 
length of mast, 8ft 4in 
long, weighs 110 lb and is easily handled by 
two men aloft with the aid of a light alloy 
erection pole. 

Bolted construction was chosen for the mast, 
so as to enable the individual lengths to be 
further broken down to any degree necessary for 
shipment over long distances, for instance, by 
sea. In general the bolts are of the same alloy 
as the members, but high-tensile steel is used 
for the bolts that connect each length to the 


87 





next. Mild steel is used for various details at 
the butt joints and at guying points and all 
steel parts are galvanised to prevent atmospheric 
corrosion and to avoid any possibility of gal- 
vanic interaction with the aluminium. 

A special section, shown in the accompanying 
drawing, was designed for the main leg members, 
which assist in guiding the test equipment up 
and down the mast. The readiness with which 
complex, multi-purpose sections can be produced 
by extrusion is, of course, one of the advan- 
tages of aluminium as a structural material. 
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Foot of Mast, 


A central Coburn track is also provided on ons 
face of the mast. All diagonal bracing membert 
are 14in by l4in by 4in equal angle and shore 
horizontal pieces are fitted as steps. 

At the butt joints between the lengths of mast, 
the connections are made through welded steel 
fittings on each leg. The fittings embody tin 
steel plates, one shaped to fit inside the leg sec- 
tion and one outside. The aluminium web is 
thus held between them and secured by six tin 
diameter light alloy bolts. To the edges .of the 
steel plates is welded a lug drilled to take two 
4in diameter H.T.S. assembly bolts. Six bolts 
in all, therefore, have to be inserted and tightened 

















Section of Mast Legs 


for each length of mast. Guys are attached to 
welded steel lugs fastened to the outside of the 
legs by two }in diameter M.S. bolts. The 
belts pass through a steel reinforcing plate 
shaped to fit inside the leg section. 

One 200ft mast, complete with steel head and 
base plates, wire ropes and fittings, but exclud- 
ing anchorage pickets, weighs just over 14 tons 
and with all materials on site and the pickets 
driven in, the whole structure can be erected by 
six men in an eight-hour day. 

In portable structures such as this, not only is 
lightness of aluminium of value in all stages of 
the operations, but the durability of the metal 
obviates the need for protective painting, which 
would rapidly suffer under frequent handling. 
The first two masts have proved themselves 
satisfactory in service and a further six are being 
built. 
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A High-Frequency Bar Stock 
Hardening Machine 


A RECENT addition to the range of high-fre- 
quency induction heating machines manufac- 
tured by The General Electric Company, Ltd., 
Magnet House, Kingsway, W.C.2, is a bar stock 
hardening machine for the surface hardening 
of steel bars. It is designed for use with hardened 
steels rather than with carburised bars and can 
be adjusted to deal with bars from jin. diameter to 
ldin. diameter. When lin diameter bars are 
treated at a rate of 30in per minute they receive a 
hardened case 0-03lin thick. Operation of the 
machine is continuous, the bars being ‘placed 
one at a time against the top of an inclined 
V-slide (Fig. 1) and allowed to pass down the 
slide and through the heating coil. The speed 
with which the bars pass through the heating 
coil is governed by two driven V-rollers, one 
situated above and one below the heating coil. 
Both rollers are geared together and driven by 
the same prime mover. 

The heating coil puts the available power into 
a very short axial length of skin continuously 
along the bar, causing this skin to heat rapidly 
to hardening temperature. The thickness of the 
hardened case depends upon the speed with 
which the bars travel through the heating coil 
and may conveniently be between 0-020in and 
0-10in. Immediately below the heating coil 
is the annular quench box through which the 
heated zone passes when it leaves the heating 
coil. As each treated bar is finished it slides 
down a chute and is collected in a basket which 
can be seen in the foreground of Fig. 1.- 

The machine consists of two main parts: a 
25kW high-frequency generator, and a bar 
hardening machine. Essentially the generator 
is a standard G.E.C. 25kW h.f. set, but it has a 
number of modifications to enable it to work in 
conjunction with the bar handling machine. 
The modifications include the transfer of the 
h.f. terminals from the end to the front of the 
generator so that they project into the bar 
hardening machine. Other parts of the hf. 
heating circuit contained in the handling unit 





Fig. 1—Bar Stock Hardening Machine 
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Fig. 2—Handling Arrangement of Bar Stock 
Hardening Machine 


are the tank coil, the concentrator and its fixed 
heating coil. 

The tank coil and concentrator are coated 
with polythene to reduce the tendency for con- 
densation on the water-cooled surfaces which 
would result in electrical breakdowns. A strip 
of mica above the concentrator fins, a‘: silica 
sleeve in the bore of the heating coil, and flaps 
of mica and rubber below the fins are used to 
prevent the ingress of 
scale and water, &c., 
between the fins of the 
concentrator. 

The bar handling 
machine is a separate 
unit which has to be 
aligned with the output 
terminals of the gener- 
ator. The main part of 
the handling machine is 
the heating coil com- 
partment which contains 
the tank coil, concent- 
rator and quench box. 
Access to this com- 

which is 


a sliding cover and a 
door. A switching ar- 
rangement prevents the 
. h.f. power being switched 
on whilst the door is 
open. The vee-slide and 
rollers are shown, with 
the covers removed, in 
Fig. 2. 

The quench liquid is 


at the bottom of the 
handling machine, 
whence it is drawn off 
through a strainer, a 


control valve and a 
rotary filter into the 
pump. The liquid is 


pumped out to the heat 
exchanger and back to 
the thermostat tube, 
quench flow relay and 
finally to the quench box 
via the flexible hose con- 
nection shown in Fig. 2. 
The h.f. supply to the 
heating coil is switched 
off by the thermostat 
if the quench temper- 
ature should reach 55 


stored ina reservoir tank ~ 
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deg. Cent. and by the quench flow relay if the 
rate of flow should be outside either the uppe 
or lower limits of the working range. 

The drive motor and variable-speed ear fo; 
the two vee-rollers are mounted on an ad ‘ustab_ 
baseplate in the lower frame assembly of the 
handling unit. The control for the variab' 2-speeq 
gear is brought out, through universal jc ints, to 
the front of the machine, the variable-spe »d gear 
itself being hydraulic. In the gearbox thre is 
worm reduction and a system of gears fo: apply. 
ing the drive equally to both swingin: drive 
rollers. The drive rollers are free to move side. 
ways and thus align themselves with tiie yee. 
slides. 

The whole of the equipment is fed irom q 
voltage regulator consisting of a variable three. 
phase auto-transformer driven by a motor 
controlled by a voltage sensitive relay. © onnec. 
tions are made on the power input panel of the 
generator. From here a cable is taken (o the 
switch fuse on the handling machine. 





Naval Construction Testing Frame 


On Monday, July 20th, the building housing 
the large testing frame at the Naval Construc. 
tion Research Establishment at Dunfermline 
will be opened by the First Lord of the Admiralty, 
Mr. J. P. L, Thomas, M.P. This establishment, 
which was set up ten years ago in H.M., 
Dockyard, Rosyth, has, as its principal object, 
the solution of problems concerned with the 
strength and protection of ships and particularly 
those currently related to warship design. 

Testing equipment so far available to naval 
architects and other designers of heavy structures 
has been confined to the testing of small-scale 
models from which it was thought possible to 
make accurate predictions for the full-scale 
design. However, it has become increasingly 
evident that the behaviour of certain materials, 
including steel, can be correctly assessed only 
from experiments using structures in which the 
scantlings of the members and the methods of 
connection are represented at full scale. It is 
for the purpose of full-scale testing of structures 
that the testing frame, believed to be the first 
of its kind in the world, has been built. 

The frame is of cellular steel construction, 
having the following external dimensions :— 
Length, 85ft ; width, 45ft ; height, 51ft, and the 
corresponding internal dimensions of 69ft by 
33ft by 39ft. Each “cell” in the roof, walls 
and floor is 6ft square and is arranged to accom- 
modate a hydraulic jack capable of exerting a 
force of up to 500 tons in any direction up to an 
angle of 45 deg. to the plane of the cell in which 
it is placed. Provision is also being made to 
make it possible to apply loads up to 2000 tons 
horizontally along the longitudinal axis of the 
frame. A _ hydraulic loading system allows 
four loads to be applied simultaneously and the 
resulting strains in the structure are distantly 
recorded. One end of the frame is hinged and 
power is provided to swing it outwards to allow 
the structure to be tested to be placed in 
position. 

The testing equipment, control gear and 
recording apparatus are housed in a building, 
200ft long by 80ft wide by 85ft high, in which 
special heating arrangements, including hot 
water pipes embedded in the concrete floor, have 
been installed to maintain uniform temperature 
during an experiment. Freeman, Fox and 
Partners were appointed consultants and under- 
took the detailed design of the equipment to 
the general requirements specified by the Director 
of Naval Construction, while the frame has 
been built by Sir William Arrol and Co., Ltd., 
this firm also being responsible for the con- 
struction of the 2000-ton loading equipment. 
Tangyes, Ltd., has manufactured the 500-ton 
loading equipment and the recording gear has 
been supplied by a number of companies, includ- 
ing Towler Brothers (Patents), Ltd., W. and T. 
Avery, Ltd., Evershed and Vignoles, Ltd., and 
A. Macklow-Smith, Ltd. 

This testing facility will be available for 
investigating problems of merchant shipbuilding 
and civil engineering where defence requirements 
permit. The first experiment to be carried out 
on the new frame will be a test of the bow 
structure supporting the steam catapults in the 
aircraft carrier “‘ Ark Royal.” 
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Lightweight Diesel Engines for the 
U.S. Navy 


( By Our American Correspondent ) 


S ihe result of a contract placed by the 
A U.S. Navy, the Packard Motor Car Com- 
pany, of Detroit, has designed and is now manu- 
facturing an interesting series of light-weight, 
high-speed industrial diesel engines. Ultimately, 
these engines will be available in six, eight, 
twelve and sixteen-cylinder models having ratings 
from 300 to 800 b.h.p., and at present the six- 
cylinder in-line and the twelve-cylinder 60 deg. 
Vee designs are in production. The former 
unit has a specific weight of 7-34 lb per b.h.p. 
and the latter one of 5-41 Ib per b.h.p. The 
following table lists the more important specifica- 
tions applicable to these two models. 


Bore, inches ... «++ w+ = 
Stroke, inches ... 


Displacement, cubic inches or 
Compression ratio 
Speed, 6.P.M. ... re cee nee 
eae. tbparegumetedh 

An important characteristic of these engines 
is the adoption of a basic standardised cylinder 
assembly design which facilitates the complete 
interchangeability of most major parts. The 
basic cylinder is of 142 cubic inches displacement 
with a bore of 53in and stroke of 64in. Among 
the major interchangeable parts common to all 
engine models are: cylinder head and wet 
liner assembly (integral on Packard engines) ; 
pistons, wrist pins and piston rings; intake 
and exhaust valves, valve springs and valve 
guides, and main and camshaft bearings. An 
uncommon detail is the complete interchange- 
ability of crankshafts on both the in-line six 
and V-12 designs. In addition, the fuel injectors 
and multi-plunger fuel pumps are interchange- 
able. 

In designing the combustion chamber, a 
spherical precombustion chamber has _ been 


employed. It is situated directly over the 
centre of the piston and has been provided 
with a removable multiple-orifice burner which 
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ejects the hot gases directly on to the dome of 
the piston. A pintle fuel injector which is 
mounted in the cylinder head injects metered 
quantities of fuel directly into the precombustion 
chamber where ignition starts and peak pressure 
occurs. When the burning mixture is ejected 
on to the piston in the main combustion chamber, 
the dispersing cone on the piston dome causes 
the high velocity jet to mushroom, and the 
resulting high turbulence mixes the fuel and 
compressed air thoroughly to promote complete, 
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Section through V-12 Engine 





Machining Aluminium Cylinder Block of V-12 Engine 


clean burning of the fuel. Since the peak pres- 
sure in the main combustion chamber is lower 
than that in the precombustion chamber, this 
design facilitates light engine weight, high speed 
operation, quick cold starting and low injector 
line pressures. The central. fuel system consists 
of a multi-plunger fuel pump of six cylinder 
design, one unit being used for the in-line six 
and two units for the “ V-12” engines. 

fuel supply is regulated by a hydraulic governor, 
which is mounted externally. Additional safety 
is afforded by the installation of an overspeed 
trip governor. 


Aluminium has been employed throughout 
the engine structures to the greatest possible 
extent. The cylinder block and crankcase are 
an integral aluminium casting. The oil pan, the 
valve covers, the timing gear cover, the super- 
charger, the intake and exhaust manifolds, 
the accessory drive housings and cover plates, 
the pistons, and other minor parts are also 
made of aluminium. The cylinder block is 
an extremely rigid structure with massive bulk- 
heads at the main bearing line to ensure rigidity. 
Furthermore, the main bearing caps are tied 
into the structure by means of long through- 
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bolts, which extend through the caps to bosge; 
on the outside. The removable cylinder head, 
are of cylindrical shape, made of alloy ste¢ 
castings, and fit within bores at the top of the 
block. They are held in place by means of g 
threaded plug. It is of interest to note thay 
the long wet cylinder liners are welded to the 
cylinder heads to obtain an integral assembly 
which is readily replaceable. The standard 
cylinder head is fitted with two intake and two 
exhaust valves driven by individual camshafts 
of which there are two per bank. The exhaust 
valves are sodium-cooled and all valves are 
stellite-faced and operate in stellite-faced seats, 
The valve springs are of nested design :ind the 
valves are caged in a cylindrical barre!, which 
is integral with the valve guide. A barre! tappet 
fitting over the springs, slides within the 
valve guide barrel, and a button, fitting ove; 
the valve tip and contacting the inner {ace of 
the tappet, provides for valve clearance adjust. 
ment. The pistons are of aluminium alloy and 
were designed with a heavy dome cavity. They 
are fitted with five rings, four above the {wrist 
pin and one in the skirt. The top three are 
compression rings and the lower two are tapered 
oil control rings. The seven-bearing crankshaft 
is a nitrided alloy steel drop forging, which 
is counterweighted and fully balanced. The 
supercharger, which is mounted at the front of 
the engine, is fitted with an air cleaner. The 
exhaust gases are directed to the turbine end 
of the supercharger through a smooth exhaust 
manifold. The manifold is water-jacketed to 
reduce heat radiation around the engine and, 
furthermore, it is fitted with a stainless steel 
tube, the diameter of which is such as to provide 
a dead air space between it and the inner surface 
of the cast exhaust manifold. The engine is 
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fresh water cooled, using sea-water heat exchan- 
gers. The water circulation starts at the lower 
end of the cylinder jackets and progresses 
upward to the cylinder head. Full pressure 
lubrication is provided to all bearings, and 
cylinder wall lubrication, as well as: wrist pin 
lubrication is effected by splash feed. A filter 
and oil cooler are provided. To facilitate quick 
starting under cold weather conditions, the 
engines being supplied to the U.S. Navy are 
being equipped with air motor starters. 

The accompanying illustrations show the 
arrangement and assembly of the engines. 
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The Rise and Development of 
Sheffield Industry 


By G. P. JONES, M.A., Litt.D.* 


Many of the members of the Institution of 
Mechanical Engineers having just visited Sheffield, 
we here print long extracts from a paper read 
hefore the Sheffield Trades Historical Society 
last March, It briefly reviews the history of 
Sheffield, tracing back the production, for instance, 
of knives as far as 600 years. 


At one time or another various industrial 
activities, ranging from the manufacture of 
textiles to the making of snuff, have been carried 
on in Sheffield ; but none of them has had any 
considerable importance in comparison with the 
basic concern of the town, the production and 
treatment of metals, and especially of iron and 
steel. The two foundation industries—iron- 
making and the manufacture of cutlery—have 
been known in Sheffield and its neighbourhood 
for a very long time. Iron ore was probably 
being dug and smelted in Kimberworth nearly 
eight centuries ago and there is evidence that 
Sheffield was producing knives more than 600 
years ago. It was not the only, or even the chief, 
place so engaged in medieval times ; besides 
various places in the West Riding and elsewhere 
in Yorkshire, there were many others (London, 
Hull, Nottingham, Chester, Hereford, Bristol, 
Thaxted and Godalming, to name some of them) 
in which edged tools were made. That is not 
to be wondered at when we reflect that in a 
period when the iron industry was diffused, and 
when transport and communication were slow, 
poor and expensive, each region tended to be 
more or less self-sufficing and to rely only to a 
limited extent on a wider market and on supplies 
brought from a distance. As the centuries 
passed, however, the cutlery manufacture 
dwindled in most of its ancient haunts and even 
disappeared, so that it came to be concentrated 
mainly in Sheffield and Hallamshire. In 1841 
there were about 16,600 persons employed in 
producing knives, forks, razors, shears, sickles 
and scythes, and of these nearly 9800, or approxi- 
mately 60 per cent, were in Sheffield. At the 
opening of the present century the percentage 
was 81, and though the trend was somewhat 
upset by substitution of the safety for the “‘ cut- 
throat” razor, in the older cutlery trades the 
concentration grew still more marked. By 1948 
90 per cent of British workers in those trades 
were in Sheffield. 

I am, however, running ahead of my story. In 
early modern times nothing like that degree of 
concentration had occurred and Sheffield was 
still living in the day of small things. At times, 
moreover, it was not living very well. We possess 
an estimate of its population and their economic 
condition in the reign of James I. 

“ By a survaie of the town of Sheffield made 
the second daye of Januarie 1615... it 
appearethe that there are in the towne of Sheffield 
2207 people ; of which there are 725 not able 
to live without the charity of their neighbours. 
These are all begging poore. 100 householders 
which relieve others. These...are but poor 
artificers ... 160 householders not. able to 
relieve others. These are such...as are not 
able to abide the storm of one fortnight’s sick- 
ness but would thereby be driven to beggary. 
1222 children and servants of the said house- 
holders : the greatest part of which are such as 
live on small wages, and are constrained to work 
sore to provide them necessaries.” 

To put the matter shortly, there were 985 
adults and 885 of them were on or below the 
poverty line. It would not appear that the old 
times were good times, though, of course, the 
year of the survey may have been exceptional. 

If we take the two trades of steel and cutlery 
together, we may date the emergence of Sheffield 
as a really important centre at a little over two 
centuries ago, say, 1740 or 1742, when Benjamin 
Huntsman at Handsworth produced the first 
crucible steel. Since that time, Sheffield has 
become eminent in both industries ; but it 
should be noted that its position, judged quantita- 
tively, is higher in cutlery (in the narrower sense 
of the term) than in steel. In cutlery Sheffield 
has no important rival in Great Britain; in 

* Professor of Economics, University of Sheffield. 





THE ENGINEER 


steel it is out-distanced in output by the North- 
East Coast, South Wales and Scotland. Hunts- 
man’s discovery was approximately contemporary 
with Thomas Bolsover’s discovery of the way 
to produce Sheffield plate. That process was 
superseded by electro-plating, a Rotherham 
man’s invention, though it was patented by a 
Birmingham firm. Sheffield has a considerable 
importance as a centre for plated goods and 
hollow-ware in general, but in the little time at 
my disposal I can do no more than note the 
fact. For the same reason I can say nothing 
about another industry of great importance in 
this neighbourhood, namely, coalmining, and 
I must perforce limit my scope to steel-making 
and cutlery. 

It is noteworthy that the two industries have 
developed very differently in structure and 
organisation, though the differences are, no 
doubt, not quite so great as they used to be. 
The cutlery trades were organised on a basis 
familiar enough in the Middle Ages, when a 
relatively independent master-craftsman, with 
the aid of an apprentice, and perhaps a journey- 
man, but with very limited capital resources, 
produced small quantities of cutlery by hand 
labour and either ground his wares himself or 
had them ground by a master grinder operating 
on a similar scale. The maintenance of standards 
of quality and the imposition of more or less 
uniform conditions was in the main achieved 
through a manorial court until, in 1624, the 
Cutlers’ Company, with jurisdiction throughout 
Hallamshire, was set up to do for the cutlery 
trades what medieval craft guilds, and their 
successors, the livery companies, were intended 
to do for others in London and elsewhere. The 
iron industry, on the other hand, was never, so 
far as is known, in the guild stage. The early iron 
undertakings may have been, by modern 
standards, small, but not small enough to be 
managed by a “little mester.” Those in this 
neighbourhood in the later seventeenth and 
early eighteenth centuries were not uncommonly 
associated, as parts of larger concerns, and their 
successors have been distinguished, for about a 
century and a half at least, by two characteristics 
—the very great size of the individual concerns 
and their capacity to associate for various pur- 
poses, such as promoting technical efficiency, 
making price agreements and exercising political 
influence in protection of their economic interest. 

The rise of these industries and their con- 
centration in this neighbourhood can, at any 
rate in part, be explained by geological and 
geographical considerations. One factor was 
the existence of usable iron ore in adequate 
quantities fairly near at hand, Another, easy 
to underestimate in these days, was an abundance 
of wood. It is not now believed that Dud Dudley, 
or anybody else in the seventeenth century, 
was able to smelt iron by means of mineral coal, 
an improvement first effected, in all probability, 
by the first Abraham Darby at Coalbrookdale 
in the early eighteenth century. The new method 
was not, for various reasons, widespread before 
1750, so that in the meanwhile a plentiful supply 
of wood for making charcoal was essential. 
As an instance the Wortley Forges may be cited ; 
these, as their accounts show, in one year 
(1695-96) spent £1099 on “ mettle” and £432 
on charcoal. The demands of the industry, it 
is true, caused some denudation of the Sheffield 
region, but probably nothing like that which 
occurred in the area round Dudley and in the 
Weald of Sussex. At a time when the iron 
industry was migrating to the Lake District and 
even to the Highlands of Scotland, because of 
lack of fuel, the Sheffield region could still provide 
enough to keep the Wortley Forges occupied. 
Later, when Darby’s new technique had set the 
industry free from bondage to the forest, Sheffield 
still had an advantage in the coal found in and 
about the town on the very doorsteps, almost, of 
its works and smithies. 

Iron-making was made easier also by the 
many streams in the district—the Don, Loxley, 
Sheaf, Porter and Rivelin—and so, too, were the 
cutlery trades. Each of these streams provided 
cheap power for a number of tilt hammers and 
grinding wheels. No doubt the streams often 
ran low in summer; but probably no other 
centre of the cutlery trades had a better or more 
regular source of water power. London and 
Salisbury, for example, must have been dis- 
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advantageously placed from this point of view, 
and so they were for coal when steam replaced 
water as motive power. Another natural 
advantage of the district was the existence of 
suitable material for grindstones on the moors 
within easy reach of Sheffield, though the best 
ones were obtained from Newcastle. 

In other respects, Sheffield was not so for- 
tunate. It depended a good deal on imported 
materials, especially Swedish iron and German 
steel, which came into the country through 
Newcastle and Hull. The Newcastle cutlery 
industry consequently had an advantage in 
cheaper material: Sheffield was supplied mainly 
through Hull ; water transport was available to 
Bawtry, and, by 1750, to within 3 miles of 
Sheffield by the Don, the navigation of which 
had been improved. This, if it did not put 
Sheffield on a par with Newcastle, at any rate 
probably gave it a more advantageous position 
than Birmingham and Coventry. A further 
disadvantage of Sheffield in this early period 
was its poor access to markets at a distance, a 


. difficulty not adequately met until the nineteenth 


century. 

To its special advantages there must be added 
the stimuli which Sheffield shared with other 
industrial centres, and notably the long wars 
of the eighteenth and early nineteenth centuries— 
the Austrian Succession War (1740-48), the 
Seven Years War (1756-63), the War of American 
Independence (1776-83), and the wars against 
the French Republic and Napoleon, almost 
without intermission from 1793 to 1815. That 
is forty-four years of war in three-quarters of a 
century. The manufacture of armaments or 
the production of metal for armaments could 
not fail to contribute to the growth of the active 
and efficient firms of the period. As an example 
we may take the famous Rotherham firm of 
Walker, starting in 1741 with a small foundry 
carried on as a part-time activity by three 
brothers, a schoolmaster, a farmer and a 
mechanic. Five years later, when they took a 
partner, the firm was worth £600. In 1760, when 
the annual output of cast iron was 430 tons, the 
firm was worth £11,000. This had risen to 
£87,000 by the outbreak of war with America 
and to more than £213,000 by 1795. Meanwhile, 
the firm’s interest had ceased to be limited to 
iron. Huntsman’s crucible steel, at first boy- 
cotted in Sheffield, was finding foreign markets 
and native imitators, and before the end of the 
century there were several Sheffield firms, includ- 
ing the Walkers, producing a steel which, if not 
as hard as Huntsman’s, was still a very useful 
material. Its value to makers of edged tools 
needs no stressing ; but its consequence was not 
confined either to Sheffield or to its characteristic 
trades. Without the new steel, probably the new 
machines and the more accurate engineering 
of what is called the “ Industrial Revolution ” 
could not have been so quickly developed. 


SHEFFIELD INDUSTRIES SINCE WATERLOO 


With the end of the Napoleonic Wars and 
the disappearance of the Government as a 
customer, the iron and steel trades were depressed 
and the cutlery trades, whose prosperity had in 
any case been checked by the war, were in a 
miserable condition. That is indicated by the 
amount paid in poor relief in the town ; in 1790 
it had been £4500; it rose to £16,450 in 1810 
and £32,300 in 1820. Within a year or two, 
fortunately, with some revival among customers 
on the Continent and elsewhere, there was a 
return to something like the condition obtaining 
before the war, and by 1824 trade was booming, 
partly through an early and optimistic attempt 
to develop the South American market. To 
trace the ebb and flow of prosperity in the 
century and a quarter which followed, in the 
course of which the population of Sheffield rose 
from a little over 50,000 to 500,000, will be quite 
impossible in the time at my disposal, but I may 
call your attention to one or two important 
developments. 

One was the provision of adequate transport 
arrangements. In 1836 it was hoped that the 
main Midland line from Derby to Normanton 
would pass through Sheffield, but at that date 
Stephenson’s locomotive engine had not con- 
clusively shown its power to draw heavy loads 
on an incline and the projected route presented 
too many difficulties, so that the town had to be 
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content with communication by means of a 
branch line to Rotherham, opened in 1838. 
Six years later, however, the Manchester, 
Sheffield and Lincolnshire Railway was begun ; 
the Woodhead tunnel was in due course com- 
pleted and Sheffield was thereby put into com- 
munication, eventually with the Atlantic at 
Liverpool and the North Sea at Grimsby. It 
was also joined at Retford to a main route 
between London and Scotland. By 1870 the 
Midland line was open to Chesterfield and the 
south. Thus, though Sheffield was far from the 
coast it could take advantage of a system whereby 
West Riding coal moved towards the sea and 
imported goods moved towards the centre, and 
cutlery goods and other wares could quickly 
reach the most populous centres. 

Meanwhile, the needs of the railway itself 
and of the ports and shipyards to which it led 
were, in time, to provide great opportunities 
for the expansion of Sheffield industries. Sir 
Henry Bessemer, whose attention was called 
during the Crimean War to the defects of British 
artillery, began a series of experiments culminat- 
ing in a method of steel production described 
in his famous paper at the British Association 
meeting at Cheltenham in 1856. At that early 
stage Sheffield steel firms would have nothing 
to do with his process. 

“Each one,” said Bessemer, “ required an 
absolute monopoly of my invention if he touched 
it at all. This I fully made up my mind to 
resist . . . by the establishment of a steel works 
of my own in the midst of the great steel industry 
of Sheffield.” 

Some steel-makers were sceptical, others 
indifferent. Indeed, it was almost an accident 
that Sir John Brown and his partner, Ellis, whose 
works were separated only by a wall from 
Bessemer’s, came to pay him a visit and to see 
his process in action. They were quickly and 
completely convinced and were the first in 
Sheffield to take out a licence to produce Bessemer 
steel. The steel was quickly smelted, could be 
produced in varying degrees of hardness, and 
was very cheap. It paid him handsomely. 
Apart from the revenue obtained from licences, 
the Sheffield works, where the first converter was 
ready in 1858, made him a fortune. 

Bessemer steel did, indeed, take some time to 
prove its worth. It was first tried out as material 
for railway lines on the L.N.W.R. at Crewe in 
1861 and then at Camden Town in 1862; but 
more than twenty years later there was doubt in 
some quarters as to its capacity to stand heavy 
traffic, though the main railway line engineers 
must have made up their minds long before, 
since the iron rail had been abandoned before 
1880. Sheffield later made another great con- 
tribution to the facilitation of transport ; that 
was by the production of manganese steel. 
About the beginning of the present century tram 
rails made by Hadfields were laid down in the 
centre of the city, in Fitzalan Square, at a spot 
where ordinary carbon steel rails usually lasted 
only for a few months or even weeks. The 
Hadfield rails were not worn out at the end of 
six years, and a new lot laid down in 1907 lasted 
for twelve years. 

For shipbuilding the Bessemer steel was not 
so useful as the more slowly produced Siemens 
open hearth steel, the substitution of which for 
iron in ships came mainly after 1880. Sheffield 
played no direct part either in the discovery of 
Siemens steel or in the next great step forward, 
the basic process perfected by Sidney Gilchrist 
Thomas at Middlesbrough in 1879. 

In the expansions, the slumps, reorganisation 
and rationalisation after 1914, Sheffield was 
affected in much the same way as other steel- 
producing areas. It has survived not so much 
as a great producing area for ordinary steel, but 
as the source of special steels, very eminent 
among them stainless steel invented by Harry 
Brearley in 1913. Sheffield has, fortunately, 
had outstanding men of science such as Dr. 
Henry Clifton Sorby and Sir Robert Hadfield 
to help with its technological problems ; whether 
its chemists and other technicians have in general 
been better than those of other countries per- 
haps nobody knows, but there can be little doubt 
that they have been good and that they have had 
excellent craftsmen to work with. The most 
recent economic historian of the steel industry 
recognises that in Sheffield “ science was allied 
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to a magnificent tradition of craftsmanship.” 

Turning from the steel industry to the cutlery 
and allied trades, we find a similar tradition of 
craftsmanship though with some unfortunate 
departures from it at times. The story of the 
cutlery trades, however, is one of a much less 
rapid advance. One indication of the slow 
passing of the old order was the change in the 
Cutlers’ Company. That body, in the course 
of the seventeenth and eighteenth centuries, 
had followed a path common enough with its 
kind, leading to oligarchy and the exclusion 
of the mass of working craftsmen from an 
effective share in its control. It had also, partly 
through developments for which it was not 
responsible, failed to keep command of the 
trades within-its jurisdiction. In 1814 its general 
powers of regulation were brought to an end 
by an Act of Parliament which threw the cutlery 
trades open to anyone who wished to practise 
them. It was no longer necessary to have been 
apprenticed and all limits on the number of 
apprentices a master might take were removed. 
The Company, nevertheless, continued to exist. 
Its chief social activity has been the holding of an 
annual Cutlers’ Feast and its main industrial 
function has been the supervision of trade 
marks, its powers and responsibilities in that 
matter having been increased by Acts of Parlia- 
ment in 1875 and 1883. In 1791 the Company’s 
jurisdiction had been extended to include makers 
of files and forks ; in 1860 another Act of Parlia- 
ment made it possible to admit not only makers 
of saws and edged tools, but steel producers 
as well. 

Meanwhile, the manual processes were giving 
way to machine production, a contributing 
influence being the introduction of steam power. 
That had begun, in grinding, during the eighteenth 
century for there were three steam-driven estab- 
lishments in 1794 as against eighty-three using 
water power. By 1908 there were only eight 
waterwheels left in the trade, which had 300 
establishments using steam. The concentration 
of several processes in the same premises had 
begun by 1823 and the production of knife 
blades by means of revolving dies started, 
though not very successfully, in 1827. Saw 
grinding machinery was introduced from America 
by a Sheffield saw-maker in 1858 ; file-cutting 
machinery began to be used about 1875. Late 
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important in the eighteenth century and late, . 
the early clearing of the forests was, to a cop. 
siderable extent done with implements g 
Sheffield steel; but from the 1840s cnward 
Americans increasingly supplied the'r ow, 
needs in the way of axes and saws and such 
knives as they bought were largely Ce 
Sheffield found other markets, in South Africa, 
Canada, India, Australasia and South America, 
but there, too, the competition of cheap German 
cutlery had to be faced. Something wis done 
here to lower costs by mechanisation .nd py 
employing women, who by 1935 constituted 
more than half the labour employed. Thee wer 
then some 900 firms in the industry, 0 whom 
about 500 were middle workers working op 
materials supplied to them by manufcturer 
or merchants. The stubborn persistence of the 
** little mester ” is indicated by the fact th:.t of al} 
the firms existing in 1935 only about 30 pr cent 
employed more than five workers apiece, |p 
1948, out of 462 establishments, 288 employed 
ten persons or fewer. There were twenty-eight 
establishments employing 100 persons and 
upwards, but those twenty-eight employed 
between them 8248 persons out of the 14,344 
in the trade. 





Delta Wing Research Aircraft 


Our illustration shows the new delta wing 
aircraft, designated ‘* P.III.A,” which has been 
built by Boulton and Paul Aircraft, Ltd., of 
Wolverhampton. This machine has recently 
been flown by Mr. A. E. Gunn, the company’s 
chief test pilot, at the Experimental Establishment 
of the Ministry of Supply at Boscombe Down, and 
after a successful flight the pilot, on landing, 
expressed himself satisfied with its handling 
qualities. The “ P.III.A,” which has been 
developed from the “ P.III,” will be used, like 
its predecessor, for aerodynamic research at or 
near the speed of sound. Compared with the 
earlier machine, the main externally visible 
differences are the addition of air brakes, con- 
sisting of four rectangular sections spaced at 
equal intervals round the fuselage, and a long 





Boulton andj Paul “ P.III.A ”’ 


in the second half of the nineteenth century 
forging by hand gave way to forging by means 
of pneumatic hammers ; blades were produced 
by means of presses, and the accessory parts of 
knives were stamped out of sheet metal. 

The trades had good times in the middle 
1850s, middle ’60s, early ’70s, early °80s and 
the "90s—and bad, especially 1837-42. Like 
other exporters, cutlers found difficulties at 
home and abroad. The American trade was 


sting projecting from the nose to carry the 
pressure head. A number of internal improve- 
ments, suggested as the result of the experience 
gained from the considerable amount of flying 
carried out with the “ P.III,”’ have been incor- 
porated in the new machine, which is powered 
by a Rolls-Royce “ Nene ” turbo-jet engine and 
which is expected to be shown at the flying 
display of the Society of British Aircraft Con- 
structors, Ltd., in September. 
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Iron and Steel Production 


Although the Coronation holiday and the 
beginning of the annual holiday season affected 
British steel production in June, the output of 
ingots and castings was at the highest rate ever 
recorded for June. At a weekly average of 
337,700 tons, steel production in June was 
running at an annual rate of 17,559,000 tons, 
compared with a rate of 16,252,000 tons a year 
earlier. Pig iron output in June averaged 
210,600 tons a week and was thus at an annual 
production rate of 10,949,000 tons, compared 
with a rate of 10,384,000 tons in June, 1952. 

The British Iron and Steel Federation says 
that, in the first six months of this year, the 
actual total output of steel was 9,037,700 tons, 
which was more than 1,000,000 tons above the 
output in the corresponding period of 1952. 
This year, from January to the end of June, steel 
production averaged 347,600 tons a week, which 
figure represents an annual output rate of 
18,074,000 tons. In the same period the average 
weekly output of pig iron was 213,500 tons, 
which represents an annual rate of 11,102,000 
tons. 


The Coal Outlook 


Last week, the National Union of Mine- 
workers held its annual conference at Hastings. 
It began on Monday with an address by the 
president, Sir William Lawther, who emphasised 
that the only hope of economic salvation for the 
country lay primarily in a prosperous coal 
industry. When the coal industry was national- 
ised, Sir William said, too many miners believed 
that their union needed only to make demand 
upon demand without regard to the conse- 
quences, but in this country, as elsewhere, 
improvements in the status of the workers only 
followed greater efforts at work. 

On Wednesday of last week, Sir Hubert 
Houldsworth, chairman of the National Coal 
Board, spoke to the conference delegates. In 
the course of his address, Sir Hubert said that it 
was not always appreciated that the inland con- 
sumption of coal in 1952 was more than 
28,000,000 tons greater than in 1938, and that it 
was still increasing. In the first half of this year 
there had been a further increase in inland con- 
sumption of nearly 2,000,000 tons as compared 
with the first half of last year, and the rate of 
increase was still growing. In so far, Sir Hubert 
continued, as that increase in consumption was 
due to full employment and the increasing 
harnessing of horsepower to the help of the 
worker, it was a matter for congratulation ; it 
helped the export of manufactured products and 
the prosperity of the country. But, Sir Hubert 
commented, it raised problems, and the com- 
bined efforts of coal producers and users would be 
required to solve them. 

Sir Hubert went on to express his belief that 
nobody could now destroy the nationalised coal 
industry except those who were in it, whether as 
administrators, management or workers. The 
task they had to perform together, he said, was 
one big enough to require united effort. That 
task was to give real-and not transient security 
to those employed in the industry and to assist in 
providing security for the whole community. 
A short-lived advantage, Sir Hubert remarked, 
was of little avail, but continuous security based 
on efficiency and output per man-year was a 
thing of value. Sir Hubert then referred to the 
efficiency campaign agreed upon early this year 
by the National Coal Board and the union. He 
said that in the last three months, leaving out 
Coronation week, the output of saleable coal had 
increased by over 100,000 tons a week, as com- 
pared with the corresponding weeks of 1952, 
after taking into account the additional holiday 
loss resulting from the second week’s holiday. 
Much of that improvement had resulted from 
Saturday working, for which the Coal Board was 
grateful. Unfortunately, however, Sir Hubert 
said, it did not meet the need. The Coronation 
holiday and the additional absenteeism on the 
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following day cost about a day and a quarter’s 
output, say, 1,200,000 tons. In addition, the 
second week’s holiday had already cost about 
600,000 tons, making 1,800,000 tons loss in the 
half year. Up to July 4th, Sir Hubert explained, 
1,700,000 tons of that loss had been carried, so 
that the first half of this year had ended with a 
coal output figure nearly 100,000 tons less than 
the first half of 1952. 

During the remainder of July and also in 
August, Sir Hubert continued, further additional 
losses due to the second week’s holiday would 
have to be borne. Obviously, therefore, the 
building up of stocks could not take place in 
July and August to the customary extent, which 
meant that there must be intensive stock building 
in September and October. Big outputs must 
be obtained in those months. The Coal Board 
expected to build up to a fairly reasonable dis- 
tributed stock level by the beginning of the coal 
winter, although there would be difficulties 
within the global total so far as large coal was 
concerned. As soon as the holidays were over, 
Sir Hubert added, there must be an immediate 
return to work. Last year, when there was only 
one week’s holiday, the non-attendance before 
and after the holiday week cost about 500,000 
tons of coal. There could be no justification for 
loss of output from such a cause this year, now 
that there were two weeks’ holiday. No worker 
in the country, Sir Hubert said, was more entitled 
to a second week’s holiday than the mineworker, 
in view of the arduous and hazardous nature of 
his job, but it was essential to ensure, by proper 
technical advance and by reasonable effort and 
attendance by all, that output per man-year was 
improved. The bulk of those employed were 
striving to make the industry successful ;_ it 
was a minority which hindered the endeavours 
of the majority and drew criticism upon the 
industry. 


The Export Drive 


In the closing stages of the debate on the 
Finance Bill in the House of Commons last 
Monday, the Chancellor of the Exchequer, Mr. 
R. A. Butler, said that it was necessary to 
encourage in every way possible the expansion 
of our export trade throughout the world. It 
was satisfactory that United Kingdom exports 
to North America in June were at a new record 
level of £30,500,000, but the general trade 
position was as yet not satisfactory if this country 
was to maintain the impetus it so much needed. 
Whilst, the Chancellor continued, production 
figures were better, there was still the great 
anxiety of pushing exports to the maximum. 
Summing up, Mr. Butler said that whilst he 
thought it was possible at present to take a more 
cheering view of our economy, it was essential 
that there should be a bigger drive for exports. 


Employment and Unemployment 


The Ministry of Labour has stated that during 
May there was little change in the extent of the 
working population of Great Britain. At the 
end of the month it totalled 23,318,000 (15,860,000 
men and 7,458,000 women). Of that total, 
22,160,000 (14,829,000 men and 7,331,000 
women) were in civil employment, which indi- 
cated an increase of 50,000 during the month. 

The number of people at work in the country’s 
basic industries in May was 4,060,000, or 16,000 
more than at the end of April. The increase was 
a seasonal one, there being additions of 15,000 
and 3000 to the agricultural and transport 
industries respectively. In mining and in the 
gas, electricity and water supply group there 
were decreases of 1000 in the numbers employed. 
The total labour forces in the manufacturing 
industries at the end of May numbered 8,724,000, 
indicating a net gain of 9000 during the month. 
The biggest addition, numbering 11,000 was 
in the manuf ing group classified under 
“food, drink and tobacco.” In vehicle building 
there was an increase of 5000, bringing the total 
employed to 1,120,000, but in metal manufactur- 
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ing there was a decline of 4000, and in “* engineer- 
ing, metal goods and precision instruments ” the 
number employed fell by 6000 to 2,533,000. 
Apart from the basic and the manufacturing 
industries, the number employed in building and 
contracting increased by 4000 during May. 
Those engaged in “ professional, financial and 
miscellaneous services” numbered 3,976,000, 
which was 16,000 more than in April. 

Unemployment figures issued by the Ministry 
of Labour last week show that on June 15th 
there were 297,742 people registered as out of 
work, compared with 340,253 on May 11th. The 
June figure represented 1-4 per cent of the total 
number of employees. The Ministry has stated 
that, in the week ended May 23rd, about 62,000 
operatives in manufacturing establishments were 
reported to be on short time, losing eleven hours 
each on the average. In the same week 1,306,000 
operatives were reported to be working an average. 
of eight hours’ overtime. 


Overseas Trade Figures 


The Board of Trade has stated that the pro- 
visional value of United Kingdom exports in 
June was £204 million, compared with 
£211,700,000 in May, and £214,800,000 in April. 
There were twenty-four working days in June 
and in April and twenty-five in May. The 
monthly average value of exports during the 
second quarter of this year was £210,100,000, 
compared with £208,500,000 in the first quarter. 

The value of imports in June has been put at 
£291,700,000, which was slightly less than the 
figures recorded for April and May, but the 
monthly average value of imports in the second 
quarter was £292,300,000, compared with 
£272,400,000 in the first quarter. Re-exports 
in June were valued at £8,000,000, which figure 
was also the monthly average for the second 
quarter. The Board of Trade says that the excess 
of imports over total exports in the first half 
of this year averaged £64,000,000 a month, 
compared with £77,000,000 a month in the first 
half of 1952 and £50,000,000 in the second half. 


Monopolies and Restrictive Practices 


The Monopolies and Restrictive Practices 
Commission Bill, the provisions of which were 
summarised in these notes in our last issue, was 
given a second reading in the House of Commons 
on Friday last. In the course of his speech 
moving the second reading, the President of the 
Board of Trade, Mr. Peter Thorneycroft, said 
that it would be wrong to suppose that British 
industry was wholly riddled with restrictive 
practices, but it was true that there were probably 
too many of them. The reasons for them differed 
between one practice and another and one 
industry and another. Some of them grew, or 
at least multiplied, in the atmosphere of world 
recession which permeated the 1950s. Many 
of them, he thought, were kept to-day, not for a 
coherent purpose, but from an inborn con- 
servatism—a refusal to abandon the lifebelt 
after the person had learned to swim ! 

Mr. Thorneycroft went on to say that he 
believed, on balance, most of those practices 
probably did more harm than good to-day. He 
thought, however, that the right way to tackle 
them was by direct approach to the individual 
problem of individual industries, supplemented 
by general reference. Already, he continued, 
quite a number of the practices were being 
and had been eliminated from quite a number of 
industries. Experience was growing, and what 
was important was that a climate of opinion 
was being formed as the searchlight of inquiry 
was turned first on one industry and then on 
another. 

The Bill, it should be explained, relates only 
to the constitution and organisation of the 
Monopolies and Restrictive Practices Com- 
mission. It does not in any sense modify the 
powers and duties of Government departments 
under the Monopolies Act, or the statutory 
conditions governing the making of references. 
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Notes and Memoranda 


Rail and Road 


LONGMOOR PuBLiC Day AND REUNION.—The fiftieth 
anniversary of the arrival of railway troops at Longmoor, 
Hants, is being celebrated this year, and Longmoor will 
be open to the public from 1.30 p.m. to 7.0 p.m. on 
Saturday, September Sth. There will be displays and 
demonstrations showing the extent of military transport. 
These will include railway ——s platelaying, static 
and mobile railway workshops, railway signalling, port 
operating, navigation, diving, the movement control model 
room and other items. There will be trips on the Long- 
moor military railway, on the footplate and in carriages. 
Drill displays will be given during the afternoon. The 
reunion, which is open to those who have served at 
Longmoor or in transportation units, will include a 
dance on the Saturday and a church parade on the 
Sunday. Further information can be obtained from the 
honorary secretary, Royal Engineers’ Association 
Longmoor Camp, Liss, Hants. 


Air and Water 


P. AND O. CarGo Liners.—The three cargo liners 
which are being built by Alexander Stephen and Sons, 
Ltd., for the Peninsular and Oriental Steam Navigation 
Company are to be named “ Patonga,”’ “ Ballarat ’’ 
and “ Bendigo.” The “ Patonga,’’ a vessel of 10,100 
gross tonnage and 9950 tons deadweight, will be 
essentially a refrigerated ship, and is expected to be ready 
for service in October. The “ B ” class ships are to have 
a gross tonnage of 9200 and a deadweight of 11,500 tons, 
and will be propelled by a set of turbine machinery of 
13,000 s.h.p. to give a service speed of 17/18 knots. 
Loy cargo liners should be in service by the summer of 


Acoustic WALL AT LONDON AIRPORT.—Proving tests 
will begin shortly of the acoustic screen wall recently 
completed at London Airport. The wall, which is the 
first of its kind to be built in this country, has been 
designed with the aim of screening the noise made by 
aircraft engines during normal performance tests after 
maintenance in the adjacent hangar area. This per- 
manent wall was constructed as a result of field tests 
carried out at London Airport during the past two years 
with a temporary asbestos screen on a steel framework. 
It has been erected with the double aim of gaining expe- 
rience in the use of such walls under regular operational 
conditions and of shielding residents in the nearby areas 
of Cranford from the noise of aircraft undergoing tests. 
The wall is 30ft high and made of brick which has 
adequate noise absorption qualities. Its plan form, 
in the shape of a shallow V, was chosen in order 
to give the maximum screening effect. Normally, the 
aircraft whose engines are to be run up will be anchored 
with its nose facing the concave side of the wall. 


Miscellanea 
LecTuRE CouRSE ON Corrosion.—A course of eleven 
lectures dealing with corrosion is being arranged by the 
Metallurgy Department of the Battersea Polytechnic, 
London, S.W.11. These lectures will be delivered at 
7 p.m. on Thursday evenings from October Ist to 


— 10th, the fee for the complete course being 
Ss. 


THe IRON AND Steet Boarp.—On Monday last, 
July 13th, the Iron and Steel Board assumed its responsi- 
bilities under the Iron and Steel Act, 1953. The board is 
in the course of arranging accommodation and staff. 
Offices are being equipped at Norfolk House, St. James’s 
—— London, S.W.1 (telephone, Whitehall 6931), 

ich is the board’s headquarters and where there is now 
a nucleus staff. 


INDUSTRIAL PRODUCTION IN SWEDEN.—The index 
number of industrial production in Sweden (1935= 100) 
was 217 in the month of April, compared with 215 
in April, 1952. It is reported that iron ore mining was 
responsible for the increase, and that increases 
were recorded also in forestry and consumer goods 
industries. On the other hand, lower figures were 
reported by the engineering and capital goods industries 
generally. 


EcoNoMIC PLANNING BOARD.—The Treasury has 
announced that Sir Cuthbert Clegg has found it necessary 
to resign from the Economic Planning Board, of which 
he has been a member since January, 1949, owing to the 
pressure of his other commitments. Sir Godfrey Mitchell, 
chairman of George Wimpey and Co., Ltd., has been 
sepemed to fill the vacancy on the board. Sir Edwin 

lowden, the chairman of the board, will relinquish that 
office in the near future and will be succeeded by Sir 
Bernard Gilbert. 


INTERNATIONAL SEAWEED SYMPOSIUM, 1952.—We have 
received from the Institute of Seaweed Research, 
Inveresk, Midlothian, a copy of the proceedings of the 
first International Seaweed Symposium which was held 
in Edinburgh during the summer of last year. Various 
aspects of seaweed research and exploitation are dis- 
cussed in the various papers and discussions of the 
symposium printed in this volume. The proceedings of 
the Symposium may be obtained from the Institute of 
Seaweed Research at the above address, price 10s. 6d. 


1.E.E. Councit AND SECTION Committees, 1953—54.— 
We learn from the Institution of i ineers 
that the president of the Institution for the session 
1953-54 will be Mr. H. Bishop, who is Director of 
Technical Services of the British Broadcasting Corpora- 
tion. The two vacancies for vice-presidents will be filled 
by Mr. S. E. Goodall and Sir George Nelson, the other 


vice-presidents being Mr. J. Eccles, Mr. T. E. Goldup and 
Mr. W. G. Radley, The honorary treasurer will be 
Mr. H. W. Grimmitt. There were five vacancies for 
ordinary members of council and they will be filled by 
Professor Willis Jackson, Mr. G. S. C. Lucas, Mr. R. L. 
Smith Rose, Mr. G. O. Watson and Mr. R. T. B. Wynn. 
The vacancy for one associate member will be filled by 
Mr. A. T. Crawford. The chairmen of the specialised 
sections of the Institution will be : Measurements Section, 
Mr. J. F. Coales ; Radio Section, Mr. J. A. Smale ; 
Supply Section, Dr. L. G. Brazier ; Utilization Section, 
Mr. B. L. Metcalf. 


SALON INTERNATIONAL DE LA MACHINE AGRICOLE.— 
The twenty-sixth International Agricultural Machinery 
Exhibition (Salon International de la Machine Agricole) 
will be held in Paris at the Parc des Expositions, Porte de 
Versailles from March 2 to 7, 1954. The booking for 
exhibition stand space will close on Wednesday, Sept- 
ember 30, 1953. All inquiries should be directed to the 
Society of Agricultural Machinery Manufacturers 
(Union des Exposants de Machines et d’Outillage 
Agricoles), 95, Rue Saint-Lazare, Paris 9eme (telephone 
number, Tri 97-24). 


CENTENARY BOOK OF AN INSTRUMENT FirmM.—In these 
columns several weeks ago we recorded the occurrence 
of the centenary of W. F. Stanley and Co., Ltd., the 
well-known firm of scientific instrument makers of New 
Eltham, London, S.E.9, and gave some information of 
that firm’s history and achievements. We have now 
received from Stanley’s a book entitled A Century of 
Scientific Instrument Making, 1853-1953, which describes 
in some detail the history of the main and subsidiary 

nies of that organisation, and the activities and 
ucts of the firm to-day. 


Mr. CHARLES PINKHAM.—We have learned with regret 
of the death of Mr. Charles Pinkham, which occurred 
on Sunday last, July 12th, at Weybridge, Surrey. He 
was sixty-four. Until his retirement in 1950 Mr. Pinkham 
had been, for twenty-three years, manager of the publicit 
organisation of The General Electric Company, Ltd. 
He first joined the G.E.C. in 1913 as personal assistant 
to the late Lord Hirst. Among his many activities, Mr. 
Pinkham was a member of the council of the Advertising 
Association and had served for fourteen years on the 
publicity committee of BEAMA. 


CuirF Erosion In ANGOLA.—The Laboratorio Nacional 
de Engenharia Civil, Lisbon, has published, in Portu- 
guese, a report of an investigation carried out at the city 
of Luanda, the capital of Angola, into the erosion of 
neighbouring sandy cliffs which was causing damage 
and inconvenience in the city. An analysis of soil erosion 
from the general standpoint is presented in the report, 
followed by an account of the specific —— at Luanda, 
the remedial measures suggested, and the field observa- 
tions necessary to provide quantitative information on 
the behaviour of the new works. 


PHoto-ELectric CoNTROL OF LEVEL IN HOPPERS AND 
BuUNKERS.—We have received from Radiovisor Parent, 
Ltd., 1, Stanhope Street, London, N.W.1, a leaflet 
describing its photo-electric control units for storage 
tanks, hoppers or bunkers. Two rays of light are 
projected across the interior of the hop or bunker 
at the high and low levels respectively. en the low- 
level ray is uncovered due to emptying of the contents a 
photo-electric cell actuates a relay which can operate 
a visual or audible alarm, or can start the motor of a 
conveyor or other equipment feeding the hopper. When 
the level of the material rises sufficiently to obscure the 
top-level ray the feed motor is cut out or the alarms given, 
according to the system employed. 


EuROPEAN COUNCIL FOR NUCLEAR RESEARCH.—The 
European Council for Nuclear Research, founded in 
1951, under the auspices of Unesco, met recently at 
Unesco House, Paris, in order to approve the Convention 


com 
P 


establishing the permanent statutes of this international 
organisation. Council will comprise twelve 
European countries: Belgium, Denmark, France, 


Germany, Greece, Italy, Netherlands, Norway, Sweden, 
Switzerland, United Kingdom, Yugoslavia. The Con- 
vention was signed on Wednesday, July Ist, in the Salon 
de I’Horloge of the French Ministry of Foreign Affairs. 
The basic programme of the Eur Organisation 
for Nuclear Research provides for the construction at 
Geneva of an international laboratory designed for 
research into particles of high energy and into cosmic 
rays. Moreover, the Organisation will be concerned 
with promoting along general lines international co-opera- 
tion in the field of nuclear research. The Convention 
will enter into force when seven States have ratified it or 
adhered to it. 


Zinc Stock DisposaL.—In a recent announcement the 
Ministry of Materials stated that the stock of zinc 
remaining for disposal was limited to about 70,000 tons. 
A further statement was pane on the detailed 
arrangements for disposal when the Ministry had com- 
p its discussions with the trade. The actual stock 
which will remain on August Ist is now estimated at 
64,000 tons. After the termination on July 31st of the 
nanigg =p +p nee plan as announced on December 13th 
ast, it is‘the Ministry’s intention to sell zinc from its 
remaining stocks at a rate of 2000 tons per month. This 
rate is to be compared with 4000 tons per month plus 

by the Government broker under the present dis- 
posal arrangements. The new rate of disposal is subject 
to variation after consultation if in the view of the 
Government the situation so requires. Sales will normally 
be made by the Ministry to the agents of the producers 
and through other members of the London Metal 
Exchange. The Government broker will cease to operate 
after July 31st. 


WAKEFIELD POWER STATION AND THE Riv: xs (Pre- 
VENTION OF POLLUTION) Act, 1951.—The Minister of 
Housing and Local Government has given his decision 
on an appeal, under Section 7 (10) of the Rivers (Preven. 
tion of Pollution) Act, 1951, which arose out of ap 
application by the British Electricity Authorit. for the 
consent of the Yorkshire Ouse River Board to rake new 
discharges into the River Calder from the new Wakefield 
tees station now in course of construction. The 

iver Board attached to their consent a number of cop. 
ditions including one aoe the heating of the river 
to not more than 60 deg. Fah. or to 2 deg. Fah. above 
the river temperature when in excess of 60 deg. Fah, 
The Authority considered this unduly restrictive ang 
applied to the Ministry of Housing and Local Goverp. 
ment for a determination that this condition was up. 
reasonable. After the holding of a local inquiry the 
Minister has decided that a condition shall be substituted 
providing that the Authority shall not heat the river to 
more than 90 deg. Fah. or to more than 20 dcg. Fah, 
above the river temperature, whichever is the less. 


Contracts 


TayLor Wooprow aAnpD Co., Ltd., has received a 
contract valued at £2,000,000 for the construction of 
51 miles of railway on the Gold Coast. The work, which 
is being carried out for the Gold Coast Government, is 
to begin shortly and is expected to take two ; 
Messrs. Rendel, Palmer and Tritton are the consulting 
engineers. 


AN order for electrical equipment for rolling tinplate 
strip in the new plant at Velindre, near Swansea, oF the 
Steel Compeny of Wales, Ltd., has been placed with the 
British Thomson-Houston Company, Rugby. The 
electrical equipment will include six d.c. motors totalling 
18,850 h.p., two 8000kW motor generators, and the 
associated control gear. The yan me be used for 
driving a five-stand tandem cold rolling mill. This is a very 
high-production mill and at its top speed of 5000ft per 
minute yay 60 miles an hour) it is designed to produce 
a coil of tinplate strip 6 miles long in six minutes, which 
is faster than the company’s strip mill at Trostre. 


Personal and Business 


Mr. E. G. Russett Roperts has been appointed a 
director of J. and E. Hall, Ltd., Dartford, Kent. 


MULLAaRD, Ltd., announces the appointment of Mr. 
P. E. Trier and Mr. G. Knott as joint managers of the 
research laboratories. 


DEWRANCE AND Co., Ltd., announces the appointment 
of Mr. G. W. Dunk as sales and technical representative 
for Southern England. 


British INSULATED CALLENDER’S CABLES, Litd., states 
that the telephone number of its Derby depot is now 
Derby 43697, and that of its Southampton branch office 
Southampton 76176. 


Mr. J. Roy Gorpbon, vice-president and general 
manager of Canadian operations of the International 
Nickel Company of Canada, Ltd., has been elected a 
director of the company. 


Mr. F. W. J. GrinTeR has been appointed manager 
of the Hull and Grimsby depots of the Marconi inter- 
national Marine Communication Company, Ltd., in 
succession to Mr. J, R. Thomson, who has retired. 


Mr. C. R. WitcHER has been apgcens a director of 
Export and Technical Services—E.T.S., Ltd., 118, Victoria 
Street, London, S.W.1. Mr. E. W. Townshend and 
Mr. W. L. Townshend have resigned from the board. 


Duntop, Ltd., states that Mr. Gilbert H. Way, chief 
planner in the Fort Dunlop factory, has been appointed 
manager of the general tyre sales division. r. G. 
Bennett Roger, district manager in Aberdeen, has retired 
after thirty-one years’ service. 


Tue Boarp oF TRADE states that the industries branch 
of the commercial relations and exports department will 
move, on July 21st, to Lacon House, Theobalds Road, 
London, W.C.1 (telephone, Chancery 4411). In future 
it will be known as the “* Export Services Branch.” 


Mr. O. W. Humpureys, M.I.E.E., director of the 
research laboratories, and Mr. A. L. G. Lindley, 
M.1.Mech.E., general manager of the Fraser and 
Chalmers ineering Works, have been appointed to 
the board of the General Electric Company, Ltd., Magnet 
House, Kingsway, W.C.2. 


Founpry Services, Ltd., Nechells, Birmingham, 
announces the formation of two further associate com- 
— They are Foundry Services (South Africa) 

ty., Ltd., which has been formed in association with 
Victor Kent (Transvaal) Pty., Ltd., and Societa Italiana 
Catalizzatori, which has been formed in Milan, in 
association with A. Cesana. 


THe Austin Motor Company, Ltd., Longbridge, 
Birmingham, announces the following appointments :— 
Mr. E. Bailey, general superintendent, South Works, 
where components are machined ; Mr. E. Cook, eral 
superintendent, West Works, where body shells are 
Pa ev veag ; Mr. W. Edwards, general superintendent, 

ishing shops ; Mr. H. Holbeche, superintendent, tool 
design and manufacture ; Mr. J. Oddy, general super- 
intendent, in charge of foundry and engine production ; 
Mr. G. M. Phillips, foundry superintendent ; Mr. G. 
Gill, press shop superintendent, and Mr. F. J. Haddon, 
night superintendent. 
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July 17, 1953 


British Patent Specifications 


When on invention is communicated from abroad the name and 
giiress of the communicator are ed in italics. When an 
abridgment is not illustrated the-spécification is without drawings. 
The date first given is the date o, ae mage : the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. 

Copies of spectficati may be obtained at the Patent Office 
Sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 
2s, 8d. each. 





STEAM GENERATORS 


2,785. February 30, 1950,—CiRCULATION _ IN 
Boiters, John Sharp, 1, Banavie Court, The 
Avenue, Beckenham, Kent. 

The invention is designed to provide a simple, 
efficient and flexible means for promoting and con- 
trolling the circulation of relatively stagnant water 
in the boiler shell or water drum of a steam generator. 
As shown in the drawing, steam is led from a pipe 
Aserved by one or more boilers to a coil B mounted 
in the lower portion of the water space of the 
poiler shell. The condensate from the coil is passed 
through a strainer C and steam trap D to an open coil 
in a hotwell feed tank £. The boiler feed pump F 
supplies feed water from the hotwell to the boiler 
through the distribution pipe G. The drawing shows 
the control valves and non-return valves and H is a 

















vacuum break valve. As a result of the heating 
action of the coil the water at the bottom of the boiler 
rises and a circulation is set up, so that the tempera- 
ture difference between the water at the bottom of the 
boiler and that at a higher level is reduced. The 
steam trap acts as a pressure break and allows the 
fluid when condensed and/or cooled to pass to the 
hotwell. Modifications are also shown, with the 
application of the invention to water-tube boilers 
with high-level water and steam drums.—June 17, 
1953. 


STEAM AND GAS TURBINES 


693,021. March 5, 1951.—A Device For THE INDICA- 
TION OF THE AXIAL THRUST OF ROTARY MACHINES, 
Licentia Patent-Verwaltungs-G.m.b.H., 31-32, 
Hohe Bleichen, Hamburg 36, Germany. 

The invention concerns a device for the indication, 
control and limitation of the axial thrust of steam or 
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gas turbines. In the accompanying drawing, A is 
the shaft of the turbine, B the disc of a thrust bearing, 
C the stationary thrust blocks, and D the movably 
arranged thrust blocks, while E is a disc supporting 
the movable thrust blocks by means of holding screw 
F. Pressure oil is admitted to the bearing blocks at G 
and is discharged through an opening H. The holding 
screw is provided with a channel and to it is connected 
a flexible pipe which leads toa manometer. A branch 
pipe J leads to spring-loaded membranes K and L, 
the former being in working connection with the 
actuating levers of a centrifugal governor, operating 
the admission valve M for the driving medium, whilst 
the latter influences the release device N for an 
emergency shut-off valve. Instead of one such 
thrust bearing block more may be provided, each 
having a bore and connec with the pressure 
measuring device and with the membranes. The 
Pressure measuring gauge, which is governed by the 
Specific surface pressure at the thrust blocks, is 





THE ENGINEER 


provided with a scale calibrated according to the load 
of the turbine, so that deviations from the normal 
state of operation due to variations of the axial 
thrust can be read off immediately. If the specific 
surface pressure in the thrust bearing increases above 
a certain limit, the pressure regulator K imparts a 
closing movement to the admission valve M for the 
driving medium so that the supply to the turbine is 
reduced epee With further increase of 
the specific surface pressure the membrane L actuates 
the release device of the shut-off valve N whereby 
the steam turbine is completely cut off.—June 17, 1953. 


WORKSHOP TOOLS AND APPLIANCES 


693,026. April 2, 1951.—Miiinc Toots, Short 
Brothers and Harland, Ltd., Seaplane Works, 


Queens Island, Belfast (Jnventor: Percival 
Stephen Lewis). 
The invention relates to a milling tool for the 


finishing of surfaces of the skin sheeting of aircraft. 
The tool shown in the drawing is of small proportions, 
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and is fitted on and driven by a compressed-air- 
operated hand drill. The milling cutter A is keyed 
to a spindle B mounted in a housing C having a 
socket D fitted around the end of the drill E so that 
the threaded end of the drill mandrel projects into 
the housing. Mounted in the housing about the 
projecting end of the drill mandrel is a ball race which 
serves as a bearing for the outside of a threaded 
sleeve screwed on to the mandrel. The cutter spindle 
B is driven by bevel gearing as shown. The driven 
wheel is provided with a hub which extends into a 
bearing F in the housing. Mounted on the cutter 
spindle are two guide rollers, shown as ball races, 
the overall diameter of which is the same or slightly 
more (for example, 0-005in) than the overall diameter 
of the cutter. Laminated shims can also be fitted 
between the cutter and the ball races. The cutter 
spindle B is provided at one end with a head which 
limits its axial movement into the housing and is 
retained in its position by means of a locking nut G. 
Varying widths of milling cutters may be fitted to the 
tool. In operation, the tool can be used for “* rubbing 
down” protuberances in the same manner as a smoothe 
ing plane with the drill mandrel axis at an angle of 
about 60 deg. to the surface being worked upon, the 
ball races serving as guide rollers. The exhaust 
air from the drill passes over all the working parts 
and finally over the cutter itself, the end of the drill 
being provided with a cover of rubber secured to the 
drill by a retaining ring.—June 17, 1953. 


INTERNAL COMBUSTION ENGINES 


692,927. February 14, 1950.—REDUCING THE 
IGNITION TIME LAG IN FUEL INJECTION ENGINES, 
Arthur Freeman Sanders, Redinnick House, 
Penzance, Cornwall. 

The invention describes means for controlling the 
charge of air, and means operative at and below a 
predetermined load, for preheating the charge of air 
by means of the exhaust gases, to a temperature such 
that, with the heat added during ‘the compression 
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stroke, the injected fuel will ignite with a minimum 
of delay, and certainly with less delay than in the case 
of an ordinary compression ignition engine when 
operating at or below the predetermined load. As 
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the drawing shows, there is a throttle valve A in the 
induction pipe B which is automatically operated by 
means of the governor gear or, as shown, by means of 

tor pedal C connected to the pump 
delivery control arm D. It is arranged that above 
about half load ambient air is supplied to the engine 
along the inlet pipe B, but that at loads below about 
half load the throttle valve is closed so that the 
engine on its induction strokes has to draw its 
charge of air through an auxiliary air inlet pipe E 
which by-passes the induction pipes and is situ- 
ated between the throttle valve and the engine 
and connected in turn to an exhaust gas heat ex- 
changer. The pipe is shown as comprising a muff F 
round the exhaust manifold G and arranged so as 
to conserve as far as possible the heat from the 
exhaust gases during the preceding running of the 
engine. When starting such an engine in cold con- 
ditions the engine would still have the normal 
“* diesel knock ” when idling until it had warmed up 
and had been operated in higher load conditions for 
a reasonable period. Thereafter when the engine 
again idles it will draw warm air from the heat 
exchanger and thus idle more smoothly. Modifica- 
tions in the arrangement and design of the heat 
exchanger are also shown in the specification.— 
June 17, 1953. 


RAILWAY ENGINEERING 


693,030. December 14, 1951.—Ax .esoxes, Gloucester 
Railway Carriage and Wagon Company, Ltd., 
Gloucester (Inventor: Frederick William 
Sinclair). 

The axlebox cover plate A comprises side webs B 
drilled to receive the pivot pin C carried by the 
fulcrum bracket, so that the cover plate, in opening 
and closing, swings about its axis. At their lower 
ends the webs are similarly drilled to receive the 
fulcrum pin D, which pass through lugs welded to 
the lid E. Normally, the lid is maintained in its 





closed position through the pressure applied by a 
spring-loaded telescopic member, one component 
having a plunger F which telescopes within it. The 
spring forces the components apart, one component 
G being pivotally anchored by means of a pin H to 
the bracket J and the other component being con- 
nected to the fulcrum pin D. K is a handle. It will 
be seen that the thrust exerted by the spring-loaded 
telescopic member normally maintains the lid in 
its closed position, but on lifting the lid by the handle 
it can be raised to the position indicated by the dotted 
lines, during which time the spring is compressed, the 
state of maximum compression being obtained when 
the centres C, D and H are in alignment with one 
another. Immediately the pin H passes beyond the 
plane containing the pins C and D the lid springs to 
its open position.—June 17, 1953. 


BEARINGS AND SUPPORTS 


693,044. August 16, 1950.—HeEavy Duty BEARINGS, 
The Parsons and Marine Engineering Turbine 
Research and Development Association, 
Pametrada Research Station, Wallsend-on-Tyne. 
(Inventor : Alistair Cameron.) 

The invention consists in a bearing for heavy 
loads, where the bending load is liable substantially 
to exceed the dead weight load. Its bore is coned 
for a substantial part of its length at the end of the 
bearing adjacent to the plane of application of the 
bending load, the remainder of the length of the bore 
being parallel to the cylindrical shaft carried therein 
when the latter is undeflected. The conical bore part 
corresponds to between half and seven-eighths of 
the total length of the bearing and the junction 
between the coned and parallel parts of the bearing 
bore is curved in planes containing the longitudinal 
axis of the parallel part of the bearing bore. The 
diametral clearance ratio is such that the cylindrical 
part has a ratio of about 10-* and the maximum 
ratio at the inside or loaded edge of the bearing is 
not greater than 2x 10-*. In carrying the invention 
into effect as applied to the bearing for a pinion of a 
marine propulsion gear, the bearing is bored conically 
for about two-thirds of its length, the remaining 





condition. The an of the conical 
bore is so chosen that at maximum i 
load shaft is parallel to a generatrix of the conical 


surface ; the cylindrical one-third portion is left 
for the shaft to rest on when it is stationary. The 
sharp edge representing the junction between the 
coned and unconed parts of the bore is preferably 
smoothed off to form a curved surface so that the 
two generatrices join one another by a continuous 
curve. At maximum load the shaft runs parallel 


to a generatrix of the conical of the bearing 
length whilst at no load the shaft runs parallel with 
the cylindrical: part of the length. 


bearing The 
included angle of the cone can be calculated from 
the deflection of the shaft on the assumption that 
the shaft is supported substantially at the mid-point 
of the bearing. Experiments have shown that bear- 
ings constructed in the manner described above 
provide a — load-carrying capacity than that 
— by bearings of conventional form.—June 


BEARINGS AND SUPPORTS 


693,349. FEBRUARY 27, 1952.—SEALING DEVICES FOR 
GREASE-LUBRICATED BEARINGS, te tem 
Svenska Kullagerfabriken, 17, 

Nils Per 


Goteborg, Sweden. (Inventor : 
Henrik Hybbinette.) 

The invention relates to grease-lubricated bearing 
units with a housing accommodating a rolling bear- 
ing and a sealing device at each side of the bearing. 
The bearing is mounted on an axle that projects 
through the housing, and the sealing devices serve 
to retain grease in the housing for lubricating the 
bearing and to keep the bearing clean by barring the 
entry of foreign matter. In a supporting bracket A 
is mounted one end of an axle B for a conveyor 
roller C. The adjacent end of the roller incorporates 
a housing D for a ball bearing E fitted on the axle, 
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The bearing is located in an enlarged portion of a 
stepped bore in the housing that is concentric with 
the axle. One side of the outer race ring of the 
bearing bears against a shoulder at the step in the 
bore. The outer end of the bore portion is closed 
by a labyrinth seal consisting of a number of sealing 
discs of which every alternate disc F is a press fit in 
the bore portion, and every other disc G is a press 
fit on the axle. The inner discs bears against the 
outer race ring and the inner race ring of the bearing. 
A spacing ring H is located between the bracket 
and the outer disc G. Inwards of the bearing is the 
smaller portion J of the bore. In the bore portion 
is fitted a flexible “ U U” sealing ring K. The sealing 
ring is provided with an inner annular lip L which 
encircles the axle. There is a small clearance between 
the lip and the axle to permit the roller to revolve 
freely. about the axle without frictional drag by the 
sealing ring. The sealing ring bears against 

turned flange at the inner end of the housing. Extend- 
ing axially into the axle from its end is a lubricant 
passage M, which communicates with the interior 
of the bearing housing through a radial channel N. 
The outer end of the passage is normally closed by 
a nipple. The other end of the roller has the same 
construction and is supported on the axle i 
same way. sealing ring K acts to = 


interior of the oearing housing from 
of the roller, and so prevents the grease in the housing 
from escaping into the roller. Foreign matter 
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AND PIPE COUPLINGS 
15, . 1950.—Pirez COUPLINGS, 


TUBE 
693,295. August 
Chiksan Company, 330, North Pomona Avenue, 


Brea, California, US.A. (Inventor: Daniel 
J Parmesan.) 
The invention provides a coupling whereby 


sections of pipe or tubing may be quickly connected 
or disconnected with a sealing arrangement between 
the coupling members to prevent leakage. Referring 
to the drawing A and B are the coupling members 
whose outer ends are internally threaded for the 
connection of sections of pipe. The inner end of 
the coupling member A is formed with an external 
annular shoulder C and beyond the shoulder, toward 
the inner end of the coupling member, the member 
has an external annular bearing surface D which is 
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No. 693,295 


curved. This curved face merges into a half-round 
groove E to receive a resilient “‘O”-ring F. The 
abutting end of the coupling member B is is thickened 
and formed with coarse external threads G and has 
an inside conical, plane annular face H against which 
the opposing bearing surface D abuts tightly so as 
members are assembled. ‘The Taner end of the 
members are assembled. The inner end o 
coupling member B is internally 

inner end of the coupling member A telescopes fa 
this enlarged end. There is a nut J having 
i i the threads G 
and also having an internal annular flange L which 
fits closely over the section A and which engages 
with the shoulder C when the threads are 
screwed home, to clamp the facing ends of the coup- 
ling members in abutting relation. The inside dia- 
meter of the threads K is somewhat larger than the 
outside diameter of the shoulder C so that the clamp 
nut J may be fitted over the coupling member A 
and the threads K screwed on to the threads G. 
The clamp nut J may have one, or more, radial 
lugs, as M, to receive the impact of a hammer or 
similar instrument for screwing the clamp nut 
tightly home or for releasing it. A modified design 
is also shown in the specification.—June 24, 1953. 





e,¢ . * 
British Standards Institution 
sales Departmen of the Sestietion at 24. nists tee London, 
MILLING CUTTERS AND REAMERS 

No. 122: Part 1:1953. Price 12s. 6d. This 
standard, dealing with milling cutters, comprises the 
first part of the revision of B.S. im” Milling Cutters 
and Reamers,” and is the companion to Part 2, 
“* Reamers,” which was published last year. Part 1 
specifies general requirements and dimensions 
and tolerances ort all commonly used cutters, 
and gives, in addition, diameters of arbors and 
standard bores, and the dimensions of keys for the 
arbors and corresponding keyways. The various 
kinds of cutter are fully illustrated and defined, and 
although it has been ised that there are certain 
constructional features which it is not practicable to 
standardise, recommendations on some matters of 
detail such as side clearance and the provision of a 
radius or flat have been included. 


WOOD POLES FOR OVERHEAD LINES (POWER 
AND TELECOMMUNICATION LINES) 


No. 1990 : 1953. Price 2s. 6d. This standard 
specifies the most suitable kinds of wooden pole 
for overhead power and telec< ication lines. 
The sizes specified in this standard, which 
supersedes B.S. 139, “‘ Red Fir Wood Poles for Tele- 
graph and Telephone Lines,” and B.S. 513, 

‘European Larch Poles for Transmission Lines,” 
range from 18ft extra light poles to 85ft stout poles. 
The standard emphasises the importance of good 
preservation, essential to obtain the maximum 
possible life of the poles, which can be achieved by 
pressure creosoting after the timber has been seasoned 
and all fabrication completed. In this connection 
an appendix describes the method of determining 
moisture content. As regards the mechanical strength 
of poles, another appendix shows the method of 
determining the crippling loads of stayed and unstayed 
poles. 


CLASSIFICATION OF DIAMOND POWDER 
IN THE SIEVE AND SUB-SIEVE RANGES 


No. 1987 : 1953. Price 2s. 6d. This publication 
is another in the series of British Standards issued and 
in preparation for diamond tools for use in general 








July 17, 1953 





engineering. It has been prepared in order to 

a uniform method of ——s diamoni come 
It specifies sizes and purity of 0nd powder 
in the sieve and sub-sieve ranges, and methods of 
measurement. . 


ACCURACY OF CHUCKS FOR ns 2S AND 
DRILLING MACHIN 


No. 1983: 1953. Price 4s. nll Tequests 
of users engaged i in production engineering hrs led 
to the preparation of this new British : 
which is intended to control the fe chucks 
from any source, and to ensure that lathe ch: :cks shal} 
be rigid enough in design and construction to be 
capable of repeating their initial accuracy of grip 
during subsequent use. The first section of the 
sandaed« apples to guided and went. roag aw drill 
chucks and specifies the ep o - a test 
bar and the tapered or threaded mounting . The 
second section relates to lathe chucks op se cg “down 
the requirements for accuracy 7 grip, accuracy of 
mounting and static balance, and then ensures the 
continuation of the useful life of the chuck by includ. 
ing a series of cuts on a test bar at specified feds and 
speeds, after which the chuck grip is required to be 
as accurate as it was before the cutting test. 


MEMORANDUM ON VALUES FOR THE 
PROPERTIES OF HIGH-CONDUCTIVITy 
COPPER 


No. 1989 : 1953. Price 2s. 6d. Because of anomalies 
in certain British Standards dealing with annealed 
and hard-drawn high-conductivity copper, the British 
Standards Institution has issued a memorandum on 
“Values for the Properties of High-Conductivity 
Copper,” to form a common foundation on which to 
base future British Standards and revisions of existing 
standards. 

This memorandum contains recommendations 
based on Publication 28, “‘ International Standard 
of Resistance for Copper,” of the International 
Electrotechnical Commission. Values are given of 
resistivity, density, coefficient of linear expansion 
and constant-mass temperature-coefficient of resist- 
ance. Tables are given for converting resistances 
at one temperature to values at other temperatures. 
A note explains the effect of the change recently 
made from international to absolute electrical units, 





Launches and Trial Trips 


FLEETBANK, liner ; built by Harland and Wolff, 
Ltd., Belfast, for gg Weir Shippin: maons and Trading 
Company, Ltd.; culars 425ft, 


breadth moulded 5 ge n moulded to shelter deck 
38ft 3in, gross tonnage ono Bl Harland-B. and W. 


tines org ~~ yt diesel engine, 
20mm diameter 


1870mm_ combined 
ol “ie r.p.m., two vertical ye on three 175kW 


diesel-driven generators. Launch, June 29th. 

9 re factory trawler ; built BA von yo pen and 
Sons, Ltd., A n, for wo 
recede perpendiculars 245ft, canton ge iis 
depth moulded to main deck 24ft ; 7-ton electric trawi 
winch, factory deck and quick-freeze equipment ; Lewis- 
Doxford opposed-piston oil engine, four cylinders, 1900 
b.h.p. at 135 r.p.m.; four 245k diesel-driven generators. 
Launch, June 30th. 

LONGFELLOW, 0 ship ; built by Henry Robb, Ltd., 
for the Rodney teamship Company, Ltd.; len 
between perpendiculars 335ft, breadth moulded 5 
depth moulded to upper deck 26ft 6in, deadweight 5500 
tons on 21ft 10in mean draught, service speed 11 knots ; 
two holds, four hatchways, MacGregor steel hatch 
covers, eight Clarke Chapman electric cargo winches ; 
Sulzer diesel engine, five cylinders, 2000 b.h.p. at 155 
r.p.m., stainless steel ial See” three 106kW diesel- 
driven generators. Tri 

BONTEBOK, bow well, bar suction, reclamation hopper 
dredger ; built by William Simons and Co., Ltd., for 
the South African Railways and Harbours Administra- 
tion ; length overall 3 breadth moulded 54ft 6in, 
depth moulded 23ft, loaded speed 11 knots, hopper 
capacity 70,000 cubic feet to main deck level ; steam- 
driven suction dredging pump to fill hopper with 3680 
tons of sand in forty-five minutes, outboard suction pipe 
to dredge to depth of 65ft ; two sets of triple-expansion 
engines, four cylindrical multi-tubular boilers supply 
steam at 200 Ib per square inch. Launch, July Ist. 





* 
Forthcoming Engagements 

Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


ASLIB. 
. 11th to 14th.—The University, Nottingham, 
ference. 


Fri. to Mon., Se; 
28th Annual 
INDUSTRIAL WELFARE SOCIETY 
Wed., July 22nd.—Robert Hyde House, 48, Bryanston Square, 
London, W.1, “The Role of Women in American Industry,” 
Miss Frieda S. Miller, 3 p.m. 


INSTITUTION OF MINING ENGINEERS 
To-day, July 17th—Summer Meeting in Manchester. 





